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SAFENING HEHBICIDAL BENZOIC ACID DERIVATIVES 
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FIELD OF THE INVENTION 



The field of the Invention contemplated herein pertains to the safening of herbicldaJ compounds with 
antidotal or safener compounds. Particular hartjicldes involved are those of the benzoic acid derivatives with 
or without co-herbicidal compounds, e.g., a-haloacetanlltdas. 



Many herbicides Injure crop plants at herbicide application rates necessary to control weed grovrth. 
15 Accordingly, many herbicides cannot be used for controlling weeds in the presence of certain crops. 
Uncontrolled weed growth, however, results in lower crop yield and reduced crop quality inasmuch as weeds 
compete with crops for light, water and soil nutrients. Reduction of herbicidal injury to crops without an 
unacceptable corresponding reduction of herbicidal action on the weeds can be accomplished by use of crop 
protectants known as herbicide "antagonists", "antidotes" or "safeners". 
20 Weed control for crops, espectalty com crops, is one of the oldest and most highly developed areas in weed 
science. For a herbicide product to be accepted commercially for com crops, such herbicide product must 
provide a relatively high level of control of both grassy and broadteaf weeds in com. In addition to meeting 
several other criteria. For example, the herbicide should possess relatively high unit activity so that lower rates 
ot herbicide application are feasible. Lx»wer application rates are desirable in order to minimize exposure of the 
25 environment to the herbicide. At the same time, such herbicide must be selective In herbicidal effect so as not 
to injure the crops. Herbicidal selectivity can be enhanced by use of an appropriate antidote in combination 
with the herbicide. But identification of an antidote which safens a herbicide in crops is a highly complicated 
task. Whether a compound or class of compounds provides efficacious antidote or safening activity is not a 
theoretical determination but must be done empirically. Safening activity is detemilned empirically by 
30 Observing the complex interaction of several biological and chemical factors, namely: the type of herbicide 
compound: the type of weed to be controlled; the type of crop to be protected from weed competition and 
herbicidal injury: and the antidote compound itself. Moreover, the herbicide and antidote must each possess 
chemical and physical properties enabling preparation of a stable formulation which is environmentally safe 
and easy to apply to the field. 
35 Among the various classes of compounds found to be suitable for various herbicidal purposes are the 
a-haloacetaniiides and benzoic acid denvativea. The fonmer herbicides, e.g., alachlor, acetochlor. metolachlor, 
etc.. are excellent preemergenca or earty post emergence herbicides for controlling annual grasses and many 
broadleaved weeds in com, peanuts, soybeans and other crops, while some cf the latter herbicides, 
exemplified by dicamba and Its salts, may be used as a foliar - or soll-appllod hertjidde suitable for the control 
40 of many annual and perennial braadlaaved species in asparagus, cereals, grain, com, sorghum, sugarcane and 
other crops and woody brush and vine control In pasture, rangeland and cropland. Other members of the latter 
class, e.g.. amiben (chloramben) can be used in prepiant or preemergence applications. 

it is a common agronomic practice to use various antidotal compounds to reduce the phytotoxicity of some 
herbicides to various crops. For example, fluorazole (active ingredient In SCREEN* safener) is used as a seed 
45 dressing to protect sorghum seed from alachlor (active ingredient in LASSO® herbicide). Slmilarty. cyometrinil 
(active Ingredient in CONCEP* safener) is a com seed safener for use with metolachlor and oxabetrinlt (active 
ingredient in CONCEP II safener) is used to safen sorghum seed from Injury by metolachlor. The compound 
N.N-dialIyi dichloroacetamlde (common name R-25788) is used to safen corn from Injury by the thloearbamate 
5-ethyl-N,N-dipropylthlocarbamate (active ingredient in ERADICANE* hertaiclde) and acetochlor (active 
so ingredient In HARNESS* herbicide). 

It Is not known to our knowledge to safen benzoic acid and Its salts when used alone or in combination with 
other herbicides, especially a-haloacetanilides, as co-herblddes. Accordingly. It Is an object of this invention 
to provide compositions of those hertalcldes in combination with antidotes therefor, which compositions are 
useful to reduce injury to crops, especially com, due to phytotoxicity of said herbicides. 



The present Invention relates to herbicidal compositions comprising benzoic add derivatives and antidotal 
60 compounds therefor to reduce Injury to various crops, particularly com, from the phytotoxic effects of said 
herbicide when used alone or in combination with other compounds, particularly a-haloacetanilides, as 
co-herbicides. 

In mors particular, In a major aspect, this invention relates to a composition comprising : 
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(a) a herfoictdal compound having tha formuta 
COOH 





10 

and agricutturajly-acceptable salts thereof wherein 

R3 is halogen, C1-6 alkoxy, amino or mono- or dl-Ci-4 Blkyiamtno, and 

nisO-5 

alone or in admixture with other known herbicldal compounds as co-herbicides, preferably an acetanliide 15 
of the formula 



R7 is hydrogen, C1.9 alkyl, haloalkyl. alkoxy or alkoxyalkyl, alkenyl, haloalkenyi, alkynyl or haJoalkynyl 
having up to 6 cartjon atoms, Cs-iq heterocyclyl or hetsrocyciylmethyl having O, S and/or N atoms and 
which may be substituted with halogen, Cw alkyi, cartion^lcyl or carbonylalkoxyalkyi, nitro, amino or 
cyano groups; 

Rb Is hydrogen, halogen, nitra, amino, Ci-s alkyl, alkoxy or alkoxyalkyl. and 
m Is 0-6 and 
(b) an antidotaliy-effectlve amount of 
(t) a compound of the formula 
O 
II 

R - C - N 

^R2 

wherein R can be selected from the group consisting of haloalkyl; haloalkenyi; alkyl; alkenyl; 
cycloalkyi; cycloalkylalkyi; halogen; hydrogen; carboalkoxy; N-alkenyicarbamylaikyI; N-alkenylcarba- 
myi; N-aikyi-N-alkynylcarbamyl; N-eUcyl-N-elkynylcarbantylalkyI; N-alkenylcart»mylalkoxyalkyl; N-al- 
kyl-N-alkynylcarbamylalkoxyalkyl; alkynoxy; haioalkoxy; thteeyanatoalkyi; alkanylamlnoalkyt; al- 
kylcarboail^; cyanoalkyt; cyanatoalkyi; aikenylaminosulfbnoaikyi; alkylthioaikyi; haloalkylcarbonylox- 
yaikyl; aikoxyeartx>alkyl; haloalkenylcarbonyloxyalkyi; hydraxyhaloalkylox)«lkyl: hydroxyalkylcar- 
boalkyoxyalkyl; hydroxyalkyi; alkoxysulfonoalkyi; furyi. thlenyl; alkyldlthlolenyl; thienalkyi; phenyl and 
substituted phenyl wherein said sulistituents can be selected from halogen, alkyl, haloalkyl, alkoxy, 
cartMimyl, nitro, carttoxylic acids and their salts. haloalkylcart>amy(; phenylalkyi; phenyihaloalkyi; 
phenytalkenyl; substltutad phenylaUcenyl wherein said substituents can be selected from hakigen, 
alkyl. alkoxy, hatophenoxy, phanyfalkoxy; phenyialkyk»rboxyalkyl; phenylcyctoalkyi; halophenylalke- 
noxy; halothtophenylaikyi; halophenoxyalkyi; bicyoloalkyi; alkenylcarbamylpyrldlnyl; alkynylcarba- 
mylpyrkiinyl; dialkenylcarbamylbloycloalkenyl; alkynyloartKunylblcyoloalkenyl; 
Ri and R2 can be the same or different and can be selected from the group consisting of alkenyl; 
haloalkenyi; hydrogen; alkyl; hatoaUcyt; alkynyl; cyanoaUcyl; hydroxyall^; hydroxyhaloalkyl; haloal- 
kylcarboxyalkyl; aikyfcarboxyalkyl; alkoxycartMxyatkyl; thk>alRyloart>oxyalky1; alkoxycarboalkyi; al- 
kylcarbamyloxyaikyl; amino; formyl; haloaUcyl-N-elkylamido; haloalkylamldo; haloalkylamidoalkyi; 
haloalkyi-N-alkylamldoalkyI: haloalkylamWoalkenyl; alkyliniino; cycioalkyt; elkylcyokMdkyI; alkoxyalkyl; 
aikyteulfonyloxyaikyl; mercaptoalkyi; alkylamlnoalkyi; alkoxycarboalkenyl; haloalkylcarbonyl; al- 
kytearbonyl; alkenyrlcarbamytoxyalkyl; cydoaikylcarbamyioxyalkyl; alkoxytarbonyt; haloalkoxycarbo- 
nyl; halophenytoarbamytoxjralkyl; cycloalkenyl; phenyl; substituted phenyl wherein said substituents 
can be selected from alkyl. halogen, haloalkyl, atkoxy, hatoaikylamido, phthalamido. hydroxy. 
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alkyharbamyloxy. alkenylcarbamyloxy. alkylamido, haloalkylami<|o or alkyloarboalkenyl; phenylsulfo- 
nyl; substituted phenylalkyi wherein said substituents can be selected from halogen or aikyl; 
dioxyalkylene, halophanoxyalkylamldoaJkyt; alkylthiodiazolyt; piperidyl; piperidylalkyh thiazolyt; 
aJkylthlazolyl; befuothiazolyl; halobenzothlazolyl; furyl; alkyl-substitutad furyl; furylalkyi; pyndyl; 
alkylpyrtdyl; aikyloxazoiyi; tetrahydrofurylalkyl; 3-cyano, thienyl; aJkyl-substitirtad thienyt; 4.5-polyat- 
kylene-thienyl; a-haloalkylacetamidophenylalky); a-haloalkylacetamtdonitrophenylalkyl: a-haioalky- 
lacetamidohalophenylalkyl; cyanoalkenyt; 

Ri and Ra when taken together can form a structure consisting of piperidinyl; alkylpiperidinyl; 
pyridyl; di- or tetrahydropyridlnyl; alkyttetrahydropyridyl; morpholyl; alkyimorpholyl; azabicyclononyl; 
benzoalkylpyrrolidlnyl; oxazolldlnyl; perhydrooxazolidinyl; alkyloxazoildyl; pertiydroquinolyl; alky- 
laminoalkenyl; alkylideneimino; pynnolldlnyl; piperidonyl; perhydroazeplnyl; perhydroazooinyt; py- 
razoVI; dihydropyrazolyl; plperazinyl; perhydro-1,4-diazeplny1; di-. tetra- and pertiydroquinolyl- or 
-isoqulnolyl; indolyt and dl- and perhydroindolyl and sakj combined Ri and Rz members substituted 
with those independent Ri and R2 radicals enumerated above; 
or 

(II) one of thefollawing compounds 
a-((Cyanomethoxy)imlnolb©ro:eneacetonitrtle, 
a-[( 1 ,3-Dloxopyran-2-yl-methoxy)-imino]-benzeneacetonitrila, 
5-Thiazolecarboxylks acid, 2-chloro-4-trifIuoromethyl. benzyl ester. 

Benzenamethamlne, N-I4-(dichloromethylenel1 .3-dItholan-2-yiklene]-a-methyl, hydrochloride, 
Diphenylmethoxy acetic acid, methyl ester, 
1 ,8-Naphthalic anhydride, 
4.6-Oichloro-2-phenyl-pyrimidine, 

2-Chloro-N-{1-(2.4.6-trimethylphenyl)ethenyllacBtamide, 
Ethylene glycol acatai of 1.1-dlchloroacetone. 

Preferred herbicidal compounds according to formula I are those wherein n Is 3, and two of the R3 members 
are halogen and the third Ra member is C1-4 alkoxy, amino or Ci ^-alkyl-substltuted amino, in particular, the 
preferred halogen members are chlorine atoms in the 2 and 5 positions of the phenyl ring, and said third Ra 
member is an amino radical in the 3 position and compounds wherein the chlorine atoms are in the 3 and 6 
positions and said third R3 member is a Ci 4 alkoxy (preferably methoxy) radical In the 2 position. Preferred 
species are 3.6-dlchloro-2-methaxybonzoicacld (common name "dicamba") and 2.5-dlchtoro-3-aminobenzoio 
acid, (common name "amlben' and ■chloramben") and an alkali metal (especially sodium or potassium) salt, or 
dimethyl- or diethyiamlne- or ammonium salt of those acids. 

Preferred herbicidal compounds according to fonnula IV are those wherein the Rr member Is an alkoxyalkyi 
group having up to 6 carbon atoms and R« Is a Ci-a aikyl or alkoxyalkyi radkaL The most preferred species are 
2-chloro-2'-ethyl-6'-methyt-N-(ethoxymelhyl) aoetanillde (common name 'acatochlor*). 2-chtoro-2',6'-dlethyl- 
N-(methoxymethyl)acetanilide (common name "alachlor"),2-chloro-2',6'-dlethyl-N-(butoxymethyl) acetanilide. 
2-chloro-2'-ethyl-6'-methyl-N-(1-methyl-2-melhoxyethyl) acetanilide (convnon name "metolaohtor") and 
2-chloro-2'.6'-dlmBttiyl-N-(pyrazolytmethyi) acetanlBda (common name ■metazochlor"). 

One group of preferred antidotal compounds includes those according to formula 11 wherein R is Ci 3 
haloaJkyl. Ri and Ra are independently Ca-4 alkenyl or hak>aikeny» or 2,3-dloxolan-2-yl-methyi and Ri and Ra 
when combined form a Cb-io saturated or unsaturated heterocyclic ring containing O. S and/or N atoms and 
whteh may be substituted with Ci-s aikyl. haioalkyi, alkoxy. or alkoxyalkyi or haloacyl groups. The prefenred 
haloalkyi R member in formula II is dichloromethyl. Preferred species in this group of antidotal compounds are 
N,N-dialtyl-dichloroac6tamide and N-{2-propenyl)-N-(1,3-dloxolanylmethy()dlchloroacetamidB. 

Still more preferred antidotal compounds according to formula 11 is a group of substituted 1,3-oxazolidlnyl 
dichloroacetamide having the formula 

O , R4 

°\ c 

III CI2CHC - 



Re R5 

R4^hydrogan, C1-4 aikyl. alkylol, haloalkyi or alkoxy. C2-8 alkoxyalkyi, phenyl or a saturated or unsaturated 
heterocyclic radical having C6-10 ring atoms and containing O. S and/or N atoms, and 
Rs and Re are independently hydrogen, C1-4 aikyl or hatoalkyi, phenyl or a heteroeycUc R* member or together 
with the carbon atom to which they are attached may form a C3-C7 splrocydoalkyl group. 

Preferred members according to formula Ul are those wherein R4 is one of said heterocyclte members and 
Rs and Rs are independently methyl, trifluoromethyl or when combined with the carbon atom to which 
attached form a Cs or Ce cydoalkyl radical. 
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Preferred antidotal compounds according to formula III are the following compounds: 
Oxazolidine. 3-{dlchloroacoty))-2.2,5-trimothy»-, 
Oxazolldine, 3-(dichlorDacotyl)-2,2-dimetliy»*phenyl-. 
Oxazolidine, 3-(dichloroacetyl)-2j2-spirocyciohexyi-, 
Oxazolidine, 3-(dlchloroacBtyi)-2;z-dimathyl-6-<2-furanyt>-, 
Oxazolidine. 3-(dichloraaeetyl)-2,2-dlmathyt-5-(2-thlenyt)-, 
Pyridine. 3-[3-(dlchloroacetyi)-2,2-dlmethy«-6-oxazolidinyl]-. 

Another group of dichloroacetamide antidotal compounds according to Formula II are the following 
compounds: 

4-(Dichloroacetyl)3.4-dihiydro-3-mettiy(-2H-2,4-benzoxazina, 
Ethanone. 2.2-dichtoro-1-<1 .2.3.4'tetrahydro-1-mettiyl-2-4soquinoUnyl)-, 
Cis/trans-piperazine, 1 .4-bls(dtchloroac0tyt)-2,S-d!methyl-i 
N-( Dichloroac8tyl)-1 ^,3,4-tetraliydrDqulnaldine. 
1 ,5-Dlazacyc(ononane. 1 ,S-bis(dichloroacetyl. 
1-Azasplro(4,4]nonane, 1-dk^loroacetyi). 

Still another preferred group of antidotal compounds according to formula II which do nor have the 
dichloroacetamide structure are the following compounds: 



a-I ( 1 .3-Dioxopyran-2-y l-methoxy )lmlno] bar 
5-Thlazolecarboxylic acid, 2-chloro-4-trffluorometliyl. banxyi ester. 

Benzenemethamine, N-(4-<dichloromethylenel-l .3=dltholan-a-ylldeneI-a-methyl, hydrochloride. 
Dlphanytmethoxy acetic acid, mattiyi ester. 
1,8-Naphthallc anhydride. 
4.6-Dlchloro-2-phenyl-pyrimidlne. 

2-Chloro-N-[1 -(2.4.6-trlmethylpheny1)ethenyl]acetamida, and 
Ethylene glycol acetai of 1,1-dtchloroacetone. 

The herbkadal and antidotal compounds of formulas l-IV are known in the art. The sub-group of 
1,3-oxazolldine dichloroacetamldes of fonnula ill are the subject of copending application, Serial 
No. 07/212.621, of common assignment herewith, pHortty application for EP 304409 published February 22. 
1989. 

The term 'haloaikyl" embraces radicals wherein any one or mora of the carbon atoms, preferably from 1 to 4 
in number, is substituted with one or mors halo groups, preferably selected from bromo. chloro and fluoro. 
Specifically embraced by the term -hatoailtyi' are monohaloalltyl. dihaloallcyl and polyhaloalicyl groups. A 
monohaloalttyl group, for example, may have either a bromo. a chloro, or a fluoro atom within the group. 
Dihaloalltyt and polyhaloalkyi groups may be substituted with two or more of the same halo groups, or may 
have a combination of different halo groups. A dihaloallcyl group, for exampls. may have two bromo atoms, 
such as a dibromomothyl group, or two chloro atoms, such as a diohloromethyl group, or one bromo atom and 
one chloro atom, such as a bromochloromsthyl group. Examples of a polyhaloalkyi are perhatoalkyl groups 
such as trifluoromethyl and parfluoroethyl groups. 

Preferred haloaikyl R members are dihalomethyl, partlcularty dichloromethyl, while the prefen^d haloaikyl Ri 
mamber Is a trl-haiogenated methyl radical, preferably trifluoromethyl. 

Where the term "alkyl* is used either alone or in compound form (as in 'hidoaikyl'). it Is Intended to embrace 
linear or branched radkaJs having up to four carbon atoms, the prefenred members being methyl and ethyl. 

By •agriculturally-acceptable salts' of the compounds defined by the above formula is meant a sait or salts 
which readily Ionize in aqueous media to form a cadon of said oompounds and a salt anion, which salts have no 
doletertoua affect on the antidotal properties of said compounds or of the herbtaidal properties of a given 
herbicide and which pennit formulation of the hertoteidMntidote composition without undue problems of 
mixing, suspension, stability, applicator equipment use, packaging, etc. 

By ■antldotaily-eff Bctive- is meant the amount of antidote required to reduce the phytotoxiclty level or effect 
of a horblcWo. preferably by at least 10<Vb or 1S<M>. but naturally the greater the reduction in herblcldai Injury the 
better. 

By "herbicidally-efiectlve- is meant the amount of hartildde required to effect a meaningful injury or 
destruction to a signifteant portton of affected undesirable plants or weeds. Although of no hard and fast rule, it 
is desirable from a commercial viewpoint that 80-«6«Mb or more of the weeds be destroyed, although 
commercially significant suppression of weed growth can occur at much lower levels, particularly with soma 
very noxkius, herbicide-resistant plants. 

The terms ■antidote*, "safening agent", 'safener*. *antagonl8tic agent*. 'Interferanf, "crop protectant" and 
"crop protective", are often-used terms derwting a compound capable of reducing the phytotoxiclty of a 
herbicide to a crop plant or crop seed. The terms "crop protectsnt" and "crop protective' are sometimes used 
to denote a composition containing as the active Ingredients, a herbicide-antidote combination whfeh provides 
protection from competitive weed growth by reducing herbteldal tnfuiy to a valuable crop plant while at the 
same time controlling or suppressing weed growth ocouning In the presence of the crop plant. Antidotes 
protect crop plants by interfering with the herbteidal action of a herbicide on the crop plants so as to render the 
herbicide selective to weed plants emerging or growing In the presence of crop plants. 

Herbteldea which may be used as co-harbicldes with the benzoic acid derivatives of formula 1 with benefit in 
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combination with an antidote of the described class Include preferably thlocarbamates (Including 
dithlocarbamates), acetamides, heterocyclyl phenyl ethers (especially phenoxypyrazoles). imldazolinones, 
pyridines, and sulfonylureas. It is within the purview of this Invention that other classes of herbicides, e.g.. 
triazinas, ureas, diphenyl ethers, nitroanllines, thiazoles, tsoxazoles. etc, the individual members of which 
5 classes may be derivatives having one or more substituents selected from a wide variety of radicals may 
suitably be used as co-herblcldes. Such combinations can be used to obtain selectiva weed control with low 
crop Injury in several varieties of monocotyiedonous crop plants such as com, grain sorghum (miio), and 
cereals such as wheat, rice, barley, oats, and rye. as wail as several varieties of dicotyledonous crop plants 
including oil-seed crops such as soybeans and cotton. Particular utility for the antidotal compounds of this 
10 invention has been experienced with various herbicides in com. sorghum and soybeans. 
Examples of important thiocarbamate hertaicldes are the following: 
ci3-/tran3- 2.3-dichloroallyi-dil3opropylthlolcarbamatB (common name 'dlallate'); 
ethyl dipropyithlocarbamate (common name °EPTC"); 
S-ethyi dilsobutyi (thiocarbamate) (common name "butylate"); 
IS S-propyl dipropyl(thiocarbamate) (common name 'vemolata'); 

2,3.3-trichloroallyl-dllsopropytthlolcarbamate (common name 'triallate')' 




Examples of Important acetamlde herbicides are the following: 
2-chloro-N-isopropyiacetanilide (common name 'propachlor'); 
2-chloro-V,6'-dlethyl-N-(methoxymethyl)acetanillde (common name 'alachlor'); 
20 2-chloro-2',6'-dlethyl-N-(butoxymethyl)acstanillde (common name 'butachlor'); 
2-chloro-N-(athoxymethyi)-6'-ethyl^cBtoluidide (common name •acetochlor"); 
ethyl ester of N-chloroacetyl-N-<2.6-dlothyiphenyl)glycine (common name 'diethatyt ethyl') ; 
2-chioro-N-(2,6-dlmethyfpheny1)-N-(2-methoxyethyt)acatamlde (common name "dimethachlor'); 
2-chloro-N-(2-methoxy-1-methyiethyl)-6'-ethyl-o-acetotoluidida (common name *metotachlor°): 
25 3,5-pyridino dicarbothiolc acid. 2-(difluoromethyi)-4-(2-methyipropyi)-6-(trlfluoromethyl)-, S.S-dlmethyi eater: 
3,5-pyridinedicarboxylic acid. 2-(dHiuoromethyl)-4-(2-fiiethylpropyi)-6-trifluoromethyl, dimethyl ester. 

Examples of Important heterocyclyl phenyl ethers Include: 
5-(trtfluoromethyi)-4-chloro-3-{3'-(1-ethoxycari3onyi]-ethoxy-4'-nltrophenoxy)-1-methy1pyrazol; 
5-(trtfluoromethyl)-4-chloro-3-{3'-methoxy-4'-nltraphBnoxy)-1-mothyipyrazote; 
30 5-(trtfiuoromethyl)-4-chloro-3(3'-(14JutoxycarbonyiJ-othoxy-^'-nltrophenoxy)-4-methylpyrazol; 

5-(trifluoromethyl)-4-chloro-3-(3'-methy«sulfamoyicarbonyl propoxy-4'-nlt^ophenoxy)-4-^not^^yipyrazol; 
5-(trtfluoromBthyi)-4-chloro-3-(3'ijropoxyoarbonyimethyloxime-4'Hfiitrophanoxy)-lHne1hytpyraz 
(±)-2-(4-{[5-(trifiuort>mathyt)-2-pyrldlnyl]oxy]phenoxy]propanolc acid (9CI). 
Examples of important sulfonylureas Include: 
35 Benzenesulfonamlde. 2-chloro-N-[[(4-methoxy-6-methy»-1. 3. 5-triazln^-yi) amino] carbonyll; 

Benzoic acid, 2-[t[[{4-chloro-6-fflethoxy-2-pyrimidlnyl) aminoloarbonylj amino] sulfonyi]-ethyi ester; 

2- Thiophenecarboxyllc acid, 3-[[[[(4.6-dimethoxy-1.3.6-triazln-2-yl)amlno]carbonyi]amlnolsulfonyl]-. methyl 
ester; 

Benzoic acid, 2-[[[[(4, 6-dimethyi-2-pyrimldlnyl) amino] carbonyi] amino] sulfonyi] methyl ester; 
40 Benzenesulfonamlde. 2-(2-chloroBthoxy)-N-{[(4-methoxy-6-mBthyH. 3, 5-trlazin-2^) amino) cailsonyl]; 
Benzoic acid, 2-[[[I(4-methoxy-6-methyi-1.3.5-tria2in-2-^) amino]carbonyl] amino] sulfonyll-methyi ester; 
Examples of Important Imldazolinone herbicides include: 

3- Quinolinecarboxylic acid. 2-(4.5-dihyd^»4-methyl-4-(1-^lethy^Bthyi)-5-oxo-1H^mldazol-2-yl]-; 
3-Pyridlnecarboxyiic acid, 2-[4.5-dlhydro-4-methyl-4-(1-methylethy1)-5-oxo-1H-lmldazoi-2-yl]-: 

45 Benzoic Acid. 2-[4,5-dlhydro-4-mBthyi-4-(1-methylethyl)-5-oxo-1H-lmldazol-2- yi]-4(or 5)-methyt-; 
3-pyridinecarboxylic acid, 5-ethyl-2-[4-methyl-4-(1-methylethyl)-5-oxo-1H-imldazol-2-y1]-: 

3- pyridinecarboxytic acid, 2-[4.5-dihydro-4-methyM-{1-n(iethylethy1)-5-oxo-1H-imidazol-2-yll-5-methyi-. am- 
monium salt: 

2-(5-Methy)-5-trif1uoromethyl-1-H-lmldazol-4-on-2-yl)-pyridin-3-carboxylio acid; 
so 2-(5-Methyl-5-trifluoromethyl-1-H-imidazol-4-on-2-yl]5-(m)ethyl Isonicotinic acid; 

2-(5-(1-Fluoroethyl)-5-(m)ethyi-H-imldazoi^n-2-yl]lsoniootinlc acid ; 

2-{5-(Difluoromethy»-S-(m)ethyi-1-H-lmidazol-4-on-2VI]-5-(m)ethyHsonlootinio acid; 

2-(5-(1-Fluoroethyl)-S-(m)ethyl)-{mldazol-4-on-2-yf]lsonlcotinio (m)ethyl ester; 
Examples of other important heriaicides Include: 
55 2-Chloro-4-(ethylamino)-6-(lsopropy1amino)sym-tria2lne; 

4- Amino-6-tertbutyi-3-(methytthlo)-AS-triazine-6(4H)one; 
Trlftuoro-2,6-dlnltro-N,N-<llpropyi-p-toluidlnB; 
Benzeneamine. N-{1-ethylpropyi)-3, 4-dlmethyl-2, 6-dlnttro-; 
2-Pyn-olidlnone. 3-chloro-4-(chtoromethyl)-1-(3-(trlfJuoromethyl) phenyl], trana-; 

60 3-lsoxazolidlnone. 2-[(2-chlorophenyi) methyl]-4. 4-dlmethyl-; 

2-lmidazolidlnone. 3-[5-(1,1-dlmethy1ethyl)-3-l3oxazolyl]-4-hydroxy-1-methyl-; 
2-Chloro-4-( 1 -cyano-1 -methylethyiamlno)-6-athylamino-1 ,3,5-tria2ine ; 
Methyl 5-(2,4-dlchlorophenoxy)-2-nitrobenzoate: 

1 '-(Carboethoxy)ethyl 5-[2-chloro-4-(trifluoromethyl)phenoxy]-2-nltrobenzoate; 
6S Ammonium-OL-homoatanlrt-4-yl (metlryi) phosphlnate; 
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2-[3,4-OlchlorophenyO-4-methyl~1,2.4-oxadiazolidlne-3,5-dione. 

The herbicides of particular and preferred Interest as co-hert>icide3 with the benzoic acid derivatives of 
Formula I in compositions with antidotes according to this Invention include each of the above-mentioned 
species from different chemical classes of compounds exemplified as important herbicides, particularly those 
of current commerclai interest and use and those which may be determined of commercial utility. 
Co-herbicidal compounds of preference Include the following: 



acatochlor, 
butachlor, 
metolachlor, 
metazochlor, 

2-chloro-2'-methyl-6'-methoxy-N-(lsopropoxymethyl)acetanilide, 
2-chloro-2'-methyl-6'-trifluoronrtethyl-M-(ethoxymethyi)aceytanliide, and 

All of the above specificalty-named herbicides are known in the art. 

As further detailed Infra, while not necessary, the composition containing the heiblcide-entidote 
combination may also contain other additamenta, e.g., blocldes such as Insecticides, fungicides, namatocides, 
miticides, etc.. fertilizers, inert formulation aids, e.g., surfactants, emulslflers, defoamera. dyes, etc. 

Combinations may be made of any one or more of the described antidote compounds with any one or more 
of tha herblcida compounds of Formula I and co-herbtddes mentioned herein. 

It will be recognized by those sl<llled fn the art that all harfoleldas have varying degrees of phytotoxicity to 
various plants because of the sertslttvity of the plant to the hertjicido. Thus, e.g., although certain crops such 
as com and soybeans have a high level of tolerance (i.e., low sensitivttyt to the phytotoxio effect of alachlor, 
other crops, e.g.. mflo (grain sorghum), riee and wheat, have a low level of tolerance (i.e., high sensitivity) to 
the phytotoxic effects of alachlor. The same type of sensitivity to harbiddaa as shown by crop plants is also 
exhibited by weeds, some of which are very sensitive, others very reaistant to tha phytotoxic effecta of the 
herbicide. 

When the sensitivity of a crop plant to a herbicide is low, whereas the sensitivity of a weed to that herbicide is 
high, the 'selectivity factor" of tha herblcida for praterentially Injuring the weed while not injuring the crop Is 
high. 

In an analogous manner, but more complex, an antidotal compound may, and commonly does, have varying 
degrees of crop protedlva effect against dtfTarent herbicides in different crops. Accordingly, as will be 
appreciated by those sldlled in the art, the various antidotas of this Invention, as with all classes of antidotal 
compounds, will have greater or lesser crop safening effects against various herbicides in various crops than 
In others. Thus, while a given antidotal compound may have no crop protectiva ability against a given herbicide 
in a given crop, that same antidotal compound may have a very high crop protective ability against the same 
given herbicide in a different crop or against a different herbicide in the same crop. This Is an expected 
phenomenon. 

DETAILED DESCRIPTION OF THE INVENTION 



Antidote Compounds 

As mentioned earlier, the antidotal compounds used in the practice of tiiis invention are known compounds. 
Tha preferred compounds used herein are the 1,3-oxazolldtne dichloroacatamldes according to formula ill 
wherein the R4 member is a heterocyclic radteal. Those compounds are separately disclosed and claimed in 
the assignee's said copending application. Serial No. 07/212,621 and its corresponding EP 304409, published 
February 22, 1989. Tha synthesis methods of said EP 304409 for scUd 1,3-oxazalidine dichloroacetamkle 
antidotes are also disclosed In U.S. Serial No. 07/226,928, the parent of this application, and these documents 
are hereby incorporated by reference. 

Btologlcal Evaluation 

Effective weed control coupled with tow crop Injury Is a result of treatment of a plant locus with a 
combination of herbicide compound and antidote compound. By applteatlon to the 'plant locus' is meant 
application to tha plant growing medium, such as soil, as wefl as to tits aeada, emerging seedlings, roots, 
stems, leaves, or other plant parts. 

Tha phrase 'combination of herbicide compound and antidote compound* embraces various methods of 
treatment For example, the soil of a plant locus may be treated with a 'tank-mix* compositkin containing a 
mixture of tha hartiicida and the antMote which Is *ln cofflttinatlon*. Or, the soil may be treated with the 
herbickle and antidote compounds separately so tliat the 'oombinatian* ia mada on, or In, tha soil. After such 
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treatments of the soil with a mixture of herbicide and antidote or by separate or sequential application of the 
herbicide and antidote to the soil, the herbicide and antidote may be mixed Into or incorporated into the soil 
either by mechanical mixing of the soil with implements or by ■watering in° by ralntaU or Irrigation. The soil of a 
plant locus may also be treated with antidote by application of the antidote in a disperslbio-concentrate form 

5 such as a granule. The granule may be appUed to a furrow which Is prepared for receipt of the crop seed and 
the herbicide may be applied to the plant locus either before or after In-furrow placement of the 
antidoteKJontaining granule so that the herbicide and antidote form a "combination". Crop seed may be 
treated or coated with the antidote compound either while the crop seed is In-furrow just after seeding or, 
more commonly, the crop seed may be treated or coated with antidote prior to seeding into a furrow. The 

10 herbicide may be applied to the soil plant locus tiefore or after iseeding and a "combinalion" Is made when both 
herbicide and antidote-coated seed are in the soil. Also contemplated as a "combtnation" Is a 
commercially-convenient association or presentation of herbicide and antidote. For example, the herbicide 
and antidote components in concentrated ioxm may be contained In separate containers, but such containers 
may be presented for sale or sold together as a ■combination-. Or, the hertsicide and antidote components in 

IS concentrated form may be in a mixture in a single container as a "combination". Either such "combination" 
may be diluted or mixed with edjuvants suitable for soil applications. Another example of a commercially- 
presented combination Is a container of antidote-coated crop seed sold, or presented for sale, along with a 
container of herbicide material. These contalnera may. or may not be physically attached to each other, but 
nonetheless constitute a 'combination of herbicide and antidote" when Intended for use ultimately in the same 

20 plant locus. 

In the foregoing description of various modes of appHcation of the herialclde-antidote combinations, it is 
inherent that each form of application requires that in some manner, the herbicide and antidote will physloally 
combine to form a "composition" of those agents. 
Tlie amount of antidote employed in the methoda and compositions of the invention will vary depending 
25 upon the particular herbicide with which the antidote la employed, the rate of application of the herbicide, the 
particular crop to be protected, and the manner of application to the plant locus, in each instance the amount 
of antidote employed Is a safening-effective amount, that Is, the amount which reduoas. or protects against, 
crop injury that othenwiso would result from the presence of the hertJiclde. The amount of antidote employed 
will be less than an amount that will substantiaUy injure the crop plant. 
30 The antidote can be applied to the crop plant locus in a mixture with the selected herbicide. For example, 
where the crop seed Is first planted, a suitable mixture of antidote and hertslcJdB, whether In a homogeneous 
liquid, emulsion, suspension or solid form, can be applied to the suriace of, or Incorporated in. the soil In which 
the seed has been planted. Or. the herblcida-anttdote mixture may be applied to the soil, and then the seed 
thereafter -drilled" into the soil below the soli layer containing the herbicide-antidote mixture. The herbicide 
35 will reduce or eliminate the preaence of undesirable weed plants. Where the hertiicide would by itself injure the 
crop seedlings, the presence of the antidote will reduce or eliminate the injury to the crop seed caused by the 
herbicide. It Is not essential that the application of herbicide and the antidote to the plant locus be made usmg 
the selected herbicide and antidote In the form of a mbctura or composition. The herbicide and the antidote 
may be applied to the plant locus in a sequential manner. For example, the antidote may be first applied to the 
40 plant locus and thereafter the herbicide Is applied. Or. the herbicide may be first applied to the plant locus and 
thereafter the antidote is applied. 

The ratio of herbicide to antidote may vary depending upon the crop to be protected, weed to be Inhibited, 
herbicide used, etc., but normally a herbioide-to-antidote ratio ranging from 1:25-to-60:1 (preferably 
1 :5-to-30:1) parts by weight may be employed. As Indicated above, the antidote may be applied to the plant 
45 locus in a mixture, i.e., a mixture of a herbicldally^ffective amount of herbicide and a safenlng-effectiva 
amount of an antidote, or sequentially, i.e., the plant locus may be treated with an effective amount of the 
herbicide followed by a treatment wrfth the antidote or vice versa. In general, effective horblcldal amounts are In 
the range of about 0.1 to about 12 Wiograms/hectare. The preferred range of rate of application is from about 
0.4 to about 10 kg/ha. Preferably, antidote application rates range from about 0.6 kg/ha down to about 0.05 
50 kg/ha. It wilt be appreciated that at times amounts either below or above these ranges will be necessary to 
obtain the best results. The selection of the hertjicide to inhibit the emergence and growth of weeds depends 
upon the species of weeds to be controlled and the crop to be protected. 

The application of the antidote can be made directly to the seed before planting. In this practice, a quantity of 
crop seed is first coated with the antidote. The coated seed Is thereafter planted. The hertJicide may be applied 
55 to the soil before or after the coated seed is planted. 

in field applications, the herbicide, antklote. or a mbctura thereof, may be applied to the plant locus without 
any adjuvants other than a solvent. Usually, the herbicide, antidote, or a mixture thereof, is applied In 
conjunction virith one or more adjuvants In liquid or solid form. Compositions or formulations containing 
mixtures of an appropriate herbicide and antidote usually are prepared by admixing the herbicide and antidote 
60 With one or more adjuvants such as diluents, solvents, extendere. oarriere, conditioning agents, water, wetting 
agents, dispersing agents, or emulsifying agents, or any suitable combination of these adjuvants. These 
mixtures may be in the form of particulate soUds, granules, pellets, wettable powdera. dusts, solutions, 
aqueous dispersions, or emulsions. 
Application of the herbldda, antldotB. or mbchire thereof, can be carried out by conventionai techniques 
S5 utilizing, for example, hand-carried or tractor-mounted spraadera. povrer dusters, boom and hand sprayera. 
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spray dusters, and granular applicators. If desired, application of the compositions of- the Invention to plants 
can be accomplished by incorporating the compositions in the soil or other medi& 

The following examples describe preparation of exemplary formulations of herbicide and antidote and 
mixtures thereof. 

Example 1 

s prepared containing the following 
Wo by wt. 

Acetochlor {93.10Aj 87.13 
technical) 

Epoxy soyt>ean oil 0.91 

WItco C-5438 emulslfler 9.00 

(blend of 

anionic/ non-Ionic 

emulslflers In ethylene 

glycol) ; WItco Chemical 

Co.. New York. N.Y. 

Orchex 796 (a spray oil 2.93 

fitter) 

GE AG-78 antifoaming 0.02 
agent (polysiloxane); 
General Electric Co., 
Waterford. N.Y. 

Methyl violet dye; Oye 0.01 
Specialties Co.. Jersey 
City. NJ. 

These components were mixed together at room temperature until a uniform blend was obtained. The 
f omiulation had a specific gravity of 1 .11 01 observed at 20° C and catculatod against water at 15.6° C, and had 
a flash point at>ove 200°C (tag dosed-cup method). The formulation showed fair emulsion bloom at water 
hardness concentrations of 1 14 ppm. 342 ppm and 1000 ppm. The emulsions had 1 ml cream after one hour at 
each water hardness concentration. The formulation was a purple viscous liquid and contained 87.13iVSs by 
weight of acetochlor. 

Example 2 

An emulslfiable concentrate formulation containing 1-oxa-4-azaspiro (4,5) decane. 4-(clichloroacetyl), 
having the common name "AD-67' as the antidote compound was prepared for use in various tests. AD-67 Is 
also named oxazolldlne, 3-(dlchloroacetyl)-25-8plrocyclohBxyi-. The formulation contained the following 
ingredients: 

qft by wt. 

AD-67 (93.5IV0 tech) 11.44 
Sterox l^J 0.77 
FLOMO &4C 
FLOMO 60H e 

These components were mixed together at room temperature until a uniform blend was obtained. The 
formulation had a specific gravity of 1.1222 observed at 20°C calculated against water at 15.6°C. a solution 
point of <0°C, and a flash point less than 32°C, The formulation showed good bloom at a concentration In 
water of 1000 ppm. and perfect bloom at 100 and 342 ppm. Emulsions containing 5<M» of the fomiulation were 
observed one hour after preparation as having a trace cream layer at 1 14 ppm. and 2 ml layer at 342 ppm and at 
1000 ppm water-hardness cortcentratlons. 
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Example 3 

An emulsiflable concentrate formulation containing oxazolidine, 3-((llchloroacetyi)-2^-dlnn9thyl-(5-furanyi)-. 
5 was prepared for use In field teets as described later herein. This EC contained the following ingredients: 

0/0 by wt. 



Active ingredient (the 10.77 
above compound) 

Monochlorobenzene 79.23 

Wttconate P 1220 4.19 

Witconol CO-360 5.45 

WItconoi NP-330 0.36 



The above formulalion had a specific gravity of 1 . 1220 at 20° C calculated against water at 15.6" C and a flash 
point of 37.80C (lOCF). The fomiuiation exhibited poor bloom In water at concentrations of 114, 342 and 1000 
ppm. Emulsions containing 5<Vb of this fomiuiation exhibited a 1 ml layer at the 114 and 342 ppm 
concentrations and a 10 mi layer at the 1000 ppm concentration. 

20 

Example 4 

Commercially-available formulations of two other herblddea were used in tests herein. An aiachlor 
25 formulation contained 45.1<Vo by wt of active ingredient and 54.9iVb by wt. of Inerts. A formulation of dicamba 
containing 60.2tyi> by wt. of active Ingredient and 39.8% by wt. of inerts was used in the tests of Examples 6-9 
below. 



30 Example 6 

Formulations as prepared above for testing to datennlne the comparative effects of herbicide aione, 
herbicide and antidote in combination, and antidote alone. The herbicide and/or antidote formulations were 
applied by tanK-mtx spraying. For the fonnulations used in Examples 6-8, a tractor-mounted tank was used. 

35 For the herbicide formulations containing no antidote, an appropriatB amount of a water-soluble salt (dicamba) 
or emulsifiabla concentrate (EC) was added directly to a tank containing the appropriate amount of water. For 
the antidote-containing tank-mix formulattons. the antidota In emulalflable fomi was added to a 
water-containing tank. Then for the herbicide -i- antidote fonnulaHon, antidote emulsiflable concentrate was 
added to a tank containing one or more herbicides and an appropriate amount of water. Each tank-mix 

40 formulation was agitated suffkaently to ensure a uniform suspanslon. The relative amounts of water, herbicide 
soluble salt, emulsifiable concentrate, or antklote. added to the tank were calculated for each fomiuiation 
based upon a formulation spraying rate of 281 1/ha (30 gal/acre) for tractor spraying and 187 I/ha (20 gai/ac) 
for back-pack spraying in order to achieve various field applicatkxi rates of hertjlclde and antidote, as 
appropriate, for the rates shown In Tables 1-IV. Each formulatton was sprayed on three replicate plots, with a 

45 small-plot tractor-mounted sprayer with a 3 meter (10 ft) boom delivering 281 1/ha (30 gal/ac) at 2 atm 
pressure {30 psi), or a back-pack sprayer delivering 187 1/ha (20 gal/ac). The treatments were made to the 
surface of the topsoll or. In some cases, incorporated to a depth of about 5-10 cm (2-4 In.) and ware selected In 
a random manner In order to normalize variations in plot soli conditions. 

Three control plots were esUbllshed which were not treated with herbicide or antidote fomnulatlons. 

50 Evaluations of safening activity of the antidotal compounds were carried out using the procedures 
described In Examples 6-9 t>ek>w. Evaluations of biologtcal response as reported in Tables ll-V were made by 
visual comparison of crop and weed plants treated with and without herbicide and/or antidotes. Values were 
assigned to this visual comparison In terms of percent injury or inhibition to the plants. 
The degree of reduction of herbicide injury provided by an antidote compound is Indicated by the magnitude 

55 of the difference between plant injury without the safenor and plant Injury wrtth the safener. From these plant 
injury values, one can evaluate the 'safening effect' provided by the antidote. The safening effect is 
determined by divWIng the percentage difference between herbteMal Injury without the antidote and the Injury 
with the antidote present by the percent Injury without the antidota muitlpned by 100. 

eo 

Example 6 

This example describes a field test In Janeviile, Wisconsin In which wrere used emulsifiabla concentrates of 
two herbicides (aiachlor and acetochlor) and the antidotal compound AD-67, while another herbicide. 
65 dicamtMU was formulated as a water-soluble salt Combinations of these formulattons v»ere used wherein the 
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herbicides were tested separatety and In mbdurea thereof without the antidote and formulations of those 
herbicides with the antidote. 

The above formulations were appUed in both surface application (PRE) and praplant incorporated (PPI) 
modes in side-by-side rows in a plot size of 4i5 m* (150 ft*) to determine their relative inhibition of grassy 
(narrow leaf) and broadleaf plants. Four rows of OeKalb com were seeded at a depth of about 1 to 2 Inches 
(2.54-5.08 cm) In silt loam soU having an organic matter content of 4.1<Wb. The test plots were sprayed with a 
tractor as described In Example S. 

Field conditions at time of treatment: 
Wind speed: 9.7 km/hr (6 mph) 

Air temperature: 21.1'C (TO'F) 

Soil temperature: le.l'C (61°F) 

Relative humidity: 29<Vo 
Soil condition: Dry surface; moisture at 

3.8 cm (1.5 In.) 

Evaluations of herblcldal activity were made 21 days after treatment (DAT). Results are shown in Tables I 
(PPI treatment) and lA (surface application treatment) In which the following symbols are used: 

Test Formulation: 



Acatochlor EC 
Oicamba Sol. Salt 
AD-67 EC 

Com 

Giant foxtail - Setaria 
viridis 

Velvatlflaf-Abutilon 

theophrasti 

Redroot 
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Table I 



Formulation Rate^ (Kg/Ha o^ Inhibition - 21 DAT (Avg. 3 reps) 



IS 



30 



35 



SO 







C 


OF 




VL 


RP 


check 










0 


0 


' 


2.8 


0 




92 






II 


2.24 


0 






90 


100 


III 


0.56 








82 


96 


' 


2.8 


0 




93 




100 


III 


0.56 












III 


0.56 


22 






98 


100 
















1 


2.B 


0 




87 


80 


67 




0.28 












III 


0.56 


0 




88 


89 




IV 


0.056 




















93 


88 


95 


IV 


0.34 












III 


0.56 


15 




95 


100 


100 


IV 


0.28 












' 


2.8 












III 


0.56 






100 


99 . 


100 




2.24 












rv 


0.28 












' PPI application 


















Table lA 










Formulation 


Rate2 (Kg/Ha 


<Vo Inl 


ilbitior 


1-21 DAT (Avg. 3 reps) 








C 


OF 




VL 


RP 


check 


■ 






0 


0 


0 


1 


2.8 


0 




75 


0 


^98 


II 


2ut4 


0 




85 


58 




III 


0.56 


0 




67 


95 




1 


2.8 


0 




67 


77 


100 


III 


0.58 














0.58 


° 




98 


100 


100 


ll' 
















2.8 


0 




87 


0 


82 


IV 


0.28 












III 


0.56 


0 




75 


90 


100 




0.0S6 












II 


2.24 


0 




88 


25 


93 


IV 


0.34 












III 


0.56 


0 




92 


89 


100 


IV 


0.28 












1 


2.8 












III 


0.56 


0 




96 


97 


97 


11 


2.24 












IV 


0.28 












3 Surface application 













An Important point to note in Table I is the reduction In com Injury by the oombination of dicamba (III) and 
acetochlor (II) herbicides from 22<Vo to 0 when 0.28 kg/ha of AD-67 (IV) antidote Is added, with no reduction In 
control of the weed species. 
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Example 7 

In another field test at a test aita in Hancock. Wisconsin, the above formulations were evaluated for their 
biological performance against the broadleaved plants common ragweed (Ambrosia artemisiifolia) and 
common lambsquarters (Chenopodium album) in the presencs of com. 

the general test procedure and plot size described in Example 6 was followed with certain modifications. In 
this test the com was of the variety PI-3475; seeding depth for the PPI and surface application tests was 2 in. 
(5.08 cm); soil texture was sandy and having an organic matter coment of I.QOA). The test formulations were 
applied with a tractor-mounted sprayer at a rate of 281 I/ha (30 gai/ac). 

Field conditions for this test at treatment: 

Wind speed: 16.1 km/hr (10 mph) 

Air temperature: 21.1"C (/O^F) 

Soil temperature: 16.7"C (62"?) 

Relative humidity: 46% 

Soil condition: moist 

Irrigation: sprinkler 

Results of the test in this exampia are shown In Tables II (PPI treatment) and ilA (surface application). The 
formulation symbols used in Exampia 44 are used in these tables. The weed symtjols are CR for Common 
ragweed and CL for Common lambsquartere; again C represents com. 

Table it 

Formulation Rate< (Kg/Ha Vo inhibition (Avg. 3 reps) 

C (21 OAT) CL (22 DAT) CR (22 DAT) 



ill 0.56 

II 2.24 
I 2.8 

III 0.56 

III 0.56 
li 2.24 

I 2.8 

IV 0.28 

III 0.58 

IV 0.056 

II 224 
IV 0.34 

III 0.56 

IV 0.28 

I 2.8 
ill 0.56 

II 2.24 
IV 0.28 

' PPI Treatment 
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Table IIA 



Formulation 


Rato2 (Kg/Ha 


0/0 Inhibition (Avg. 3 reps) 








C (21 DAT) 


CL (22 DAT) 


CR (22 DAT) 


check 


2.8 


0 
0 


0 
93 




lit 


0.58 


42 


90 






2.24 


20 


100 


98 


1' 


2.8 


50 


100 


100 




0.56 








III 


0.66 
2.24 


50 


100 


100 


[' 




0 


95 


70 


IV 


0.28 








III 


0.56 


20 


95 


92 


IV 


0.058 








II 


2.24 


0 


100 


100 


IV 


0.34 








III 


0.56 


12 


100 


97 


IV 


0.2B 
2.8 








III 
II 


0.56 
2.24 


38 


100 


100 


IV 


0.28 








2 Surface application 











30 Noteworthy results are particularly shown in Table II where dicamba Injury to com Is reduced from 17% to 
Qo/o when AD-67 is present In as little as 0.056 kg/ha (0.05 Ib/ac.). Another significant reduction in com injury is 
shown where the herbicidai combination of dtcamba and acetochtor caused 33iVI> injury without the safener, 
but when 0.Z8 kg/ha (0.25 Ib/ac) AD-67 was added, com injury was reduced to lOOA), well within acceptable 
range of ^5o/a maximum Injury. 



Example 8 

Still another field test was conducted with ttw above fonnuiatlons at a site In Stratford, Wisconsin to 
determine the biological response of those formulations against green toxtain (QF) In the presence of com 
under yet other test conditions. TTiis test was parallel in procedure to the surface application test described In 
Example 6 using a tractor to apply the formulations to the soil. Again, the plot size was 4.25 m^ (150 ft^) and 
here the soil texture was a loamy clay having an organic matter content of 3f>/0. 

Field conditions for the test at treatment: 
Wind speed: 19 km/hr (12 mph) 

Air temperature: 7.8" C (46" F) 

Soil temperature: 12.2°C {54°F) 

Ralaflve humidity: SSfVo 
Soil condition: Wet; rained preceding 

night 

Irrigation: None 
Test results are shown in Table III. 

In this test, corn stand counts were made based onthenumberof plants per4.9m (16 ft.). I.e., "Plts/4.9m" In 
the table. 



65 
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0/0 Inhlbttton (Avg. 3 reps) <21 DAT) 



Com PltsM.9nf> (21 Com Green Foxtail 

DAT) 



III 0.56 18 0 8 

II 2^4 13 S 88 

I 2.8 17 7 93 

III 0.56 

Ml 0.56 11 5 93 

II 2.24 

I 2.8 15 0 90 

IV 0.28 

III 0.66 13 0 42 

IV 0.056 

II 2.24 19 9 97 
IV 0.34 

III 0.56 17 3 90 

IV 0.28 

1 ^8 

III 0.58 19 5 87 
II 2.24 

IV 0.28 

2 Surface application 

The salient point to note in the data of Table III is that the hertalcldal combination of dicamba and acetochlor 
resuttad in a com stand count of only 1 1 plant8/4^ m. but the addition of a amaU amount (0.28 Icb/ha) of AD-«7 
resulted In an Improved stand count of 19 com plant8/4.9 m, a decided advantage from an agronomic 
standpoint. 



This example describes a field test conducted at Troy. Missouri to determine the bioiogical response of com 
and velvetleaf when treated with the above hertoioidal fonhulatione without and with two safeners, viz.. AD-67 
and oxazolldine, 3-(dlchloroacetyl)-2.2-cPmethyH5-furanyl)-. which latter compound wtD be designated as 
formulation V In Table rv A. 

In this test the com variety 3^ and vehwtleaf were treated under PPI condttlons, the seed being 
Incorporated Into the soil at a depth of 3.81 cm (1.5 In.). The various formulations were applied from a 
back-pacic sprayer at a rate of 187 I/ha (20 gal/ac). 

Field conditions at time of treatment: 
Wind speed: 4.8 lon/ha (3 mph) 

Air temperature: 2B.9"*C [Wf) 

Soil temperature: 23.9''C (TS^F) 

Relativa humidity: 60-6SiM> 
Soil condition: dry, with moisture at 

5.08 cm (2 in.) 

The formulation symbols used in the preceding examples wfl) be used In this example together with the 
added antidote fomnulatton V. The composition of the aoetochlor fonmilation II was modified to comprise the 
following composition: 
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Acetochlor (96%) 89^ 

Witco C-5438 10.61 

Silicone defoamsr 0.02 

Methyl violet dye 0.17 

The test results from this Example 9 are shown in Table IV, which includes data for the AD-67 antidote, and in 
Table IV A. which includes data lor the antidotal formulation V. 
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Ill 
II 



0.56 
2.24 



IV 
II 



0.22 
2.24 



IV 
HI 



0.22 
0.56 



IV 
III 



0.11 
1.12 



IV 
III 



0.22 
0.56 
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Table IV 



Formu- Rate^ 
lation (Kg/Ha 
check 



II 
III 
III 



2.24 
0.56 
1.12 



DAT 

19 34 



% Inhibition (Avg. 3 reps) 
Com Velvetleaf 
DAT 

19 34 

0 0 0 0 

38 18 100 100 

10 0 85 73 

32 18 95 93 



1-12 
2.24 



60 60 100 100 



IV 
II 



0.11 
2.24 



2 
10 



13 30 
100 100 
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Table IV ( continued ) 

% Inhibition (Avg. 3 reps) 
Com Velvetleaf 



Formu- Rate^ DAT DAT 



10 



15 



20 



40 



lation 


( Kg/Ha 


19 


34 


19 


34 


IV 






13 


8 


97 


90 


III 


1. 


12 










IV 






13 


10 


98 


100 


III 


0. 


,56 










II 


2 . 


. 24 










IV 


0. 


,22 


13 


13 


100 


100 


III 


0. 


.56 










II 


2. 


.24 










IV 


0. 


.11 


43 


25 


67 


50 


III 


1. 


.12 










II 


2 


.0 










IV 


0 


-22 


50 


58 


100 


100 


III 


1 


.12 










II 


2 


.24 











45 



Raference to the data in Table IV shows that com injury by 1 .12 kg/ha of dlcamba (ill) of 32Vo and 1 8<Ws at the 
19 and 34 OAT observations, respectively, was reduced to 13<VK> and 10<Vb, respaotlvBly, when 0.11 kg/ha of 

so AD-67 (IV) was added to the dlcamba formulatlan, without reduction of Injury to velvetleaf. A similar reduction 
in com injury occurred when 0.22 kg/ha of AD-67 was mixed with ttie same rale of dlcamba. When the dicamba 
rate was reduced from 1.12 kg/ha to 0.56 kg/ha. com Injury was even more reduced by antidotal actksn of 
AD-67 at 0.22 kg/ha without significant reduction in weed control at either 19 or 34 OAT. 
Similarly the data In Table IV shows that the herbteidal combination of dteamba and acatochlor caused &Wo 

55 injury to com at both the 19 and 34 DAT observations. When 0.11 kg/ha of AD^7 added to the 
dicamba/ acetochlor combination (at the same rates) com injury was reduced to 43<Vo and 25<Wj, respecttvely, 
at 19 and 34 DAT readings. 



ss 
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Table IV A 



Formu- 
lation 
check 

II 

III 
III 
V 



V 

III 



V 

III 



V 

III 



III 
II 



Rate! 
(Kg/Ha 

2.24 

0.56 

1.12 

0.22 

0.11 
2.24 

0.22 
2.24 

0.11 
0.56 

0.11 
1.12 

0.22 
0.56 

0.22 
1.12 

0.11 
0.56 
2.24 



% Inhibition (Avq. 3 reps) 



DAT 

19 34 



0 
38 

10 

32 

0 

12 



0 
18 

0 

18 

3 

5 



Velvetleaf 
DAT . 
19 34 



0 

100 
85 
95 
40 

100 



0 

100 
73 
93 
25 

100 



12 10 100 93 



20 13 100 100 
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Table IV A (continued) 



% Inhibi-tion (Avg. 3 reps) 
Com Velvetleaf 







Rate^ 


DAT 






DAT 




lation 


(Kq/Ha 


19 


34 


19 


34 


10 


V 


0- 


22 


10 








IS 


III 


0. 


56 












II 


2. 


24 










20 


V 


0. 


.11 


32 


15 


100 


100 




III 


1. 


.12 












II 


2. 


.24 










25 


















V 


0 


.22 


23 


20 


100 


100 




III 


1 


.12 










30 


II 


2 


.24 














PPI 













A number of salient features are apparent from the data In Table IV A. For example, the addition of 0.1 1 kg/ha 
of antidote V to 2.24 kg/ha of acetochlor (II) reduced com Injury from 38% to 120/b after 19 days and from ieo/i) 
to 50/b 34 OAT. SImiiariy, Injury to com by 1 .12 kg/ha dicamba (III) was reduced from 32<W) to 80/a at 19 DAT and 
from 180/0 to 5o/o at 34 DAT, while slightly Increasing the degree of Injury to ve^atleaf. In like manner, the 
herblcldal combination of dicamba and acetochtor (0.562.24 kg/ha ratio) caused 35<Vb injury to com 19 DAT 
and 30% at 34 DAT. The addition of merely 0.11 kg/ha reduced those com injuries to 20% and ISO/b 
respectively at 1 9 and 34 DAT, while maintaining complete control of velvetleaf. Even when the dicamba rate Is 
increased to 1 .12 kg/ha, resulting (In combination with 2.24 kg/ha acetochlor) In 60<M) Injury to com at both 
observatton dates, the same low concentration of 0.1 1 kg/ha of antidotal formulation V reduced com injury to 
32% and 15<Vo at the 19 and 34 DAT readings without reducing weed injury. 

Other evaluations of safenlng activity of a wWe variety of representative antidote compounds of this 
Invention were carried out using the specific procaduras of Examples 10-15 below In greenhouse testing. 
Measurements of biological response as reported In Tables V-X were made In the folkiwing manner. A visual 
comparison was made between a crop plant treated with a hertridde aiona and crop plant having no herbicide 
or antidote tiBatment. A number was assigned to ttiis visual comparison Indicating the percent Injury or 
Inhibition to the herbtokle-alone treated crop plant (column 'WO* In Table V Indicating herbteide ■without* 
antidote). Also, a visual comparison was made between the crop plant treated with herbicide +antklote 
combination and the crop plant having no herbksWe or antidote treatment. A number was assigned to this 
visual comparison Indicating the percent Injury or Inhibition to the herblckte-i- antidote treated crop plant 
(column "W In Table V Indicating herbicide "wtth" antidote). Observations of response by the weed species to 
herbicide or herbldde + antidote were simiiarty recorded. The degree of reductton of herbteida Injury provided 
by an antidote compound Is indteated by the magnitude that the plant inhibmon number of column "WO- 
exceeds the corresponding number of column "W". Also reported In Table V are data In parenthesis showing 
"safenlng effect* (defined betow) for the herbicide + antidote combinations calculated from the plant Inhibition 
numbers. These tables show crop or weed column headings under which there are no data. The lack of such 
data is not an indication of afaiiad test; rather it is merely an indication that the particular herbicide + antidote 
rate combination was not tested with that crop or weed. Usted below are the names of the antidotal 
compounds for which data reported In Tables V-XII. 
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Nomenclature 



ACETAMIDE, N, N-BIS (2-PROPENyL ) -ALPHA, 
ALPHA-D I CHLORO- 

=PARA CHL0ROPHENYLTHIO= ACETONITRILE 

P I PERAZ INE,1,4-BIS(DI CHLOROACETYL ) - , 

BENZENEMETHANAMINE, N-<4-(DICHL0R0- 
METHYLENE)-l,3-DITHIOLAN-2-YLIDENE>- 
ALPHA-METHYL- , HYDROCHLORIDE 

IH, 3H-NAPHTH0<1 , 8-cd>PYRAN-l , 3-DIONE 

PHOSPHONIC ACID, ( ALPHA- ( DICHLOROACET- 
AMIDO)METHyL)-,DIPHENyL ESTER, 
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CIS/TRANS-PIPERAZINE, 1 , 4-BIS (DICHLORO- 
ACETYL ) -2 , 5-DIMETHYL- 

PIPERA2INE, 1 , 4-BIS (DICHLOROACETYL ) - 
2, 6 -DIMETHYL-, 

5-THIAZOLECARBOXYI.IC ACID, 2-CHL0R0-4- 
( TRI FLUOROMETHYL ) - , 
{ PHENYLMETHYL ) ESTER 

5-THIAZOLECARBOXYLIC ACID, 2-CHLORO- 
2-CHLOROETHyL ESTER, 4- 
( TRI FLUOROMETHYL ) - , 

QXAZOLIDINE , 3 - (DICHLOROACETYL ) -2 , 2 , 5- 
TRIMETHYL- , 

BEN2ENEACET0NITRILE , ALPHA-< ( CYANO- 
METHOXY)IMINO>- 

OXAZOLIDINE, 3- (DICHLOROACETYL) -2 , 2-DI- 
METHYL- 5 -PHENYL ) - , 

5-OXA20LECARBOXYLIC ACID, 2-<(l,l- 
DIMETHYLETHYL )AMIN0>-4- (TRIFLUORO- 
METHYL )-, ETHYL ESTER 

ACETIC ACID, (DIPHENYLMETHOXY)-, 
METHYL ESTER 

5-THIA20LECARBOTHIOIC ACID, 2-CHL0R0-4- 
(TRIFLUOROMETHYL)-S-( PHENYLMETHYL) ESTER 

ACETAMIDE, 2 , 2-DICHLORO-N-O , 5-BIS (TRI- 
FLUOROMETHYL ) PHENYL> - 
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QUINOLINE, l-(DICHL0R0ACETyL)-l,2,3,4- 
TETRAHYDRO - 2 -METHYL - 

I SOQUINOLINE , 2 - ( D I CHLOROACETYL ) - 1 , 2 , 3 , 4- 
TETRAHYDRO- 

QUINOLINE , 1- (DI CHLOROACETYL ) -1 , 2 , 3 , 4- 
TETRAHYDRO- 

QUINOLINE , 1- (DICHLOROACETYL ) -1 , 2-DIHYDRO- 
2 , 2 , 4-TRIMETHYL- 

ACETAMIDE, 2 , 2-DICHL0R0-N-<2-NITR0-4- 
(TRIFLUOROMETHYL) PHENYL>- 

ACETAMIDE, 2 , 2-DICHLORO-N- (3-FLUORO- 
PHENYL)- 

ACETAMIDE , 2 , 2-DICHLORO-N- ( 2 , 5-DIFLUORO- 
PHENYL)- 

1, 4-DI0XA-8-AZASPIR0<4 , 5>DECANE, 
8 -( D I CHLOROACETYL ) - 

THIAZOLIDINE, 3 -(DICHLOROACETYL >- 

ACETAMIDE, N-( <1, 1 ' -BIPHENYL>-2-YL)- 
2 , 2-DICHLORO- 

ACETAMIDE , 2,2 -D ICHLORO-N- { 2 - { 2-< ( DI - 
CHLOROACETYL ) AMINOPHENYL } PHENYL } - 

BENZENEACETONITRILE, ALPHA- { < ( 1, 3- 
DI0X0LAN-2-YL)METH0XY> IMINO}-, 
(AVAILABLE ONLY AS CONCEP II (TM) 
SORGHUM SEED) 
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1-AZASPIR0<4 . 4>N0NANE, 1-BROMOCHLORO- 
ACETYL- 

ACETAMIDE , 2,2 -DI CHLOR0-N-< ( 3 -METHOXY- 
PHENYL )METHYL>-N- ( 2-PROPENYL ) - 

l-OXA-4-AZASPIRO<4.5>DECANE, 4-(DICHLORO- 
ACETYL)- 

1 , 5 -D I AZACYCLONONANE , 1 , 5 -B I S ( D I CHLORO- 
ACETYL)- 

ACETAMIDE, N-<1 , 1 ' -BIPHENYL>-3-YL-2 , 2- 
DICHLORO- 

ACETAMIDE, 2-CHLORO-N-<l- ( 2 , 6-DICHLORO- . 
PHENYL ) ETHENYL > - 

1- AZASP IR0<4 . 4>NONANE, 1- (DICHLOROACETYL ) - 

ACETAMIDE, 2 , 2-DICHLORO-N-( 1 , 3-DIOXOLAN- 

2 - YLMETHYL ) -N- 2 -PROPENYL- 

l-0XA-4-AZASPIR0<4.5>DECANE, 4-BROMO- 
CHLOROACETYL- 

1-AZASPIR0<4 . 5>DECANE , 1-BROMOCHOROACETYL- 

OXAZOLIDINE, 3- (DICHLOROACETYL) -2 , 2- 
DIMETHYL-5- ( 2-THIENYL ) - 

ACETAMIDE , 2 , 2-DIBROMO-N, N-DI-2-PR0PENYL- 

ACETAMIDE, N,N-BIS< (S-BUTYNYLOXY )METHYL>- 
2,2-DICHLORO- 
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ACETAMIDE, N,N-BIS< (3-PENTYNYI.OXy )METHYL>- 
2-CHLORO- 

ACETAMIDE , 2 , 2 -D I CHLORO-N , N-B I S < { 3 -PEN- 
TYNYLOXY ) METHYL> - 

ETHANONE, 2 , 2-DICHLORO-l- { 1 , 2 , 3 , 4-TETRA- 
HYDRO-l-METHyL-2-I SOQUINOLINYL ) - 

1,3-DIOXOLANE, 2-(DICHLOROMETHYL)-2- 
METHYL- 

I SOQUI NOLINE , 2 - ( D I CHLOROACETYL ) - 1 , 2 , 3 , 4- 
TETRAHYDRO-l-PROPYL- 

IH-ISOINDOLE, 2-(DICHL0R0ACETYL)-2,3- 
DIHYDRO- 

ISOQUINOLINE , 2 - (DI CHLOROACETYL ) -1 , 2 , 3 , 4- 
TETRAHYDRO-1- { l-METHYLETHYL ) - 

ACETAMIDE, 2-CHL0R0-N-<l-(2,4, 6-TRI- 
METHYLPHENYL )ETHENYL>- 

ACETAMIDE, 2 , 2-DICHL0R0-N-<l- (2 , 4, 6- 
TRIMETHYLPHENYL )ETHENYL>- 

ACETAMIDE , 2 , 2-DICHLORO-N-ETHYL-N- 
( METHOXYMETHYL ) - 

ACETAMIDE, 2 , 2-DICHLORO-N-2-PROPENyL- 
N-<3- (TRIFLUOROMETHYL )PHENYL>- 

ACETAMIDE, N,N' -1 , 2-ETeANEDIYLBIS<2 , 2- 
D I CHLORO-N- ( 2 -METHYL- 1-PROPENYL ) - 
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5-DICHLOROACETYL-3 , 3 , 6 -TR I METHYL- 9- 
OXO-1,5-DIAZABICYCLO [4 . 3 . 0 ]NONANE 

QUINOXALINE, 1 , 4-BIS (DICHLOROACETYL) - 
1.2,3, 4-TETRAHYDRO- 

lH-l,4-DIAZ0NmE, 1, 4-BIS (DICHLORO- 
ACETYL ) OCTAHYDRO- 

IH- 1 , 5 -D I AZONINE , 1 , 5 -B I S ( BROMOCHLORO- 
ACETYL ) OCTAHYDRO- 

1H-1,5-DIAZ0NINE, 1 , 5-BIS (DIBROMO- 
ACETYL ) OCTAHYDRO- 

1H-1,5-DIAZ0NINE, 1 , 5-BIS (DICHLORO- 
ACETYL ) OCTAHYDRO-3 -METHYL- 

lH-1 , 5 -01 AZONINE, 1 , 5-BIS (DICHLORO- 
ACETYL ) OCTAHYDRO-2 -FETHYL- 

7-AZASPIRO<4.5>DECANE, 7- (DICHLORO- 
ACETYL ) - 8 , 8 -D IMETHYL- 

QUINOXALINE, 1 , 4-BIS (DICHLOROACETYL) - 
1,2,3, 4-TETRAHYDR0-2-METHYL- 

ISOQUINOLINE, 2- (DICHLOROACETYL )-l ,2,3,4- 
TETRAHYDRO-1- ( TRIFLUOROMETHYL ) - 

ACETAMIDE , 2 , 2-DICHLORO-N-ETHyL-N- ( 2- 
PHENYLETHYL)- 

ACETAMIDE , 2 , 2-DICHLORO-N- (ETHOXYMETHYL } - 
N- ( 2-PHENYLETHYL ) - 
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I SOQUINOLINE , 2 - ( DI CHLOROACETYL ) -1 , 2 , 3 , 4- 
TETRAHYDRO-1 , 3-DIPIETHYL- 
ISOQUINOLINE, 2-(DICHL0R0ACETYL)-l-ETHYL- 
1,2,3, 4-TETRAHyDR0-3-METHyL- 

ISOQUINOLINE , 2- (DICHLOROACETYL )-l ,2,3,4- 
TETRAHYDRO-1 , 7-DIMETHYL- 

1 , 5 -D I AZOC INE, 1,5-BIS(DI CHLOROACETYL ) - 
OCTAHYDRO- 

PIPERAZINE, 1, 4-BIS (DICHLOROACETYL) -2- 
METHYL-5-(l-METHYLETHYL)-, (2S, 5R-TRANS )- 

PIPERAZINE, 1,4-<BIS (DICHLOROACETYL )>-2- 
PHENYL- 

OXAZOLIDINE, 3- (DICHLOROACETYL ) -5- { 3- 
FURANYL ) -2 , 2-DIMETHYL- 

0XA20LIDINE, 3-(DICHLOROACETYL)-5-(2- 
FURANYL ) -2 , 2-DIMETHYL- 

PYRIDINE, 3-<3-(DICHLOROACETYL)-2,2- 
D IMETHYL-5 -OXAZOLID INYL> - 

PROPANAMIDE, N-<5-BR0M0-4- (2 , 2,3,3,3- 
PENTAFLUOROETHYL ) -2-THIAZOLYL>-2 , 2- 
DICHLORO- 

PROPANENITRILE, 2-{ <4- ( 1, l-DIMETHYLETHYL) - 
PHENYL>THIO}- 

4- ( D I CHLOROACETYL ) - 3 , 4-D IHYDRO - 3 -METHYL- 
2H-1 , 4-BENZOXAZ INE 



27 



EP 0 354 201 A2 

In Table V the harblclde dicamba waa used for evaluating the relative antidotal properties of the above-listed 
compounds. The symbols in this table have the following meanings: 
w =- 0/0 Plant Inhibition caused by combination of herbicide and antidote. 
WO = 0/0 Plant Inhibition caused by herbicide alone. 
Data reported In parentfteses •= o/o Safening Effect 

( ) = wg_^ X 

As In the preceding (and all tables herein) application rates are given in kilograms per hectare (Kg/ha). 

Commercially-available or in-house formulations of the herbicides used in Examples 10-15 and Tables V-X 
had the following compositions (in weight percent): 



15 Herbicide 


Active 


Inerts 




Ingredient 




Dicamba 


60.2 


39.8 


Acetochlor 


87.3 


12.7 


20 Alachtor 


45.1 


54.9 


Matolachlor 


B6.4 


13.6 



Example 10 

The following procedure shows interaction between a herbicide (dicamba In this example) and antidote 
when the antidote is applied in a soil fuirow containing crop seed and the hertiicide is incorporated in a soil 
cover layer. Containers were filled and compacted with fumigated silt loam soil to a depth of about 1 .3 cm from 
the top of the container. A first container was designated as an untreated control, a second container was 
designated as a herbicide control, and a third container was designated as a herbicide + antidote test 
container. Each container was seeded with crop seed in marked furrows. Antidote compound, dissolved in 
acetone, was applied directly to the seeded furrows of the third container. Antidote application rate was 0.55 
mg active compound per Inch of furrow (0.22 mg/cm). This rate was comparable to a plot application rate of 
0.28 kilogram per hectare (kg/ha), based on 76 cm (30") spaced-apart furrows. Then, each of the second and 
third containers was filled and leveled with a cover layer of boII having incorpoTHted therein the selected 
hert>iclda at a pre-determtned concentration. The first container was filled and leveled with soil containing no 
herbk^ide. Pots ware overhead Irrigated with 0.6 cm (1/4'). then placed on a bench in a greenhouse and 
sub-irrigated as required for the duration of the test. Plant response was observed about throe weeks after 
inrtial treatment. Results are reported In Table V. 



55 



EP 0 354 201 A2 

TABLE V 
% PIANT INHIBITION 

HERBICIDE ANTIDOTE CORN VELVET 

LEAF 

RATE NO RATE W WO W WO 

DICAMBA 1.12 1 0.28 5 23 100 99 

(79) 

DICAMBA 1.12 2 0.28 10 23 98 99 

(57) (2) 

DICAMBA 1.12 3 0.28 0 23 98 99 

(100) (2) 

DICAMBA 1.12 4 0.28 10 23 100 99 

(57) 

DICAMBA 1.12 5 0.28 10 23 98 99 

(57) (2) 

DICAMBA 1.12 6 0.28 15 23 95 99 

(35) (5) 

DICAMBA 1.12 7 0.28 20 23 90 99 

(14) (10) 

DICAMBA 1.12 8 0.28 10 23 100 99 

(57) 

DICAMBA 1.12 9 0.28 10 23 85 99 

(57) (15) 

DICAMBA 1.12 10 0.28 10 23 95 99 

(57) (5) 
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TABLE V 
% PLANT INHIBITION 



HERBICIDE ANTIDOTE CORN VELVET 

LEAF 

RATE NO RATE W WO W WO 



DICAMBA 1.12 11 0.28 5 23 90 99 

(79) (10) 

DICAMBA 1.12 12 0.28 15 23 100 99 

(35) 

DICAMBA 1.12 13 0.28 10 23 100 99 

(57) 

DICAMBA 1.12 14 0-28 10 23 100 99 

(57) 

DICAMBA 1.12 15 0.28 15 23 100 99 

(35) 

DICAMBA 1.12 16 0.28 20 23 90 99 

(14) (10) 

DICAMBA 1.12 17 0.28 20 23 85 99 

(14) (15) 

DICAMBA 1.12 18 0.28 10 23 100 99 

(57) 

DICAMBA 1.12 19 0.28 10 23 100 99 

(57) 

DICAMBA 1.12 20 0.28 15 23 100 99 

(35) 
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TABLE V 
% PLANT INHIBITION 



HERBICIDE 
RATE 

DICAMBA 1.12 
DICAMBA 1.12 
DICAMBA 1 . 12 
DICAMBA 1.12 
DICAMBA 1.12 
DICAMBA 1.12 
DICAMBA 1.12 
DICAMBA 1.12 
DICAMBA 1.12 
DICAMBA 1.12 



ANTIDOTE 

NO RATE 

21 0.28 

22 0-28 

23 0.28 

24 0.28 

25 0.28 

26 0.28 

27 0.28 

28 0.28 

29 0.28 

30 0.28 



CORN VELVET 
LEAF 
W WO W WO 

10 23 95 99 
(57) (5) 

0 23 100 99 
(100) 

20 23 100 99 
(14) 

20 23 100 99 
(14) 

10 23 65 99 
(57) (35) 

5 23 100 99 
(79) 

10 23 80 99 
(57) (20) 

15 23 90 99 
(35) (10) 

10 23 100 99 
(57) 

10 23 100 99 
("57) 
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TABLE V 
% PLANT INHIBITION 

HERBICIDE ANTIDOTE CORN VELVET 

LEAF 

RATE NO RATE W WO W WO 

DICAMBA 1.12 31 0.28 10 23 95 99 

(57) (5) 

DICAMBA 1.12 32 0.28 20 23 100 99 

(14) 

DICAMBA 1.12 33 0.28 20 23 95 99 

(14) (5) 

DICAMBA 1.12 34 0.28 20 23 100 99 

(14) 

DICAMBA 1.12 35 0.28 50 23 100 99 

DICAMBA 1.12 36 0.28 10 23 100 99 

(57) 

DICAMBA 1.12 37 0.28 15 23 100 99 

(35) 

DICAMBA 1.12 38 0.28 10 23 100 99 

(57) 

DICAMBA 1.12 39 0-28 10 23 95 99 

(57) (5) 

DICAMBA 1.12 40 0.28 10 23 100 99 

(57) 
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TABLE V 
% PLANT INHIBITION 



HERBICIDE 
RATE 

DICAMBA 1.12 

DICAMBA 1.12 
DICAMBA 1.12 

DICAMBA 1.12 

DICAMBA 1.12 
DICAMBA 1.12 

DICAMBA 1.12 

DICAMBA 1.12 

DICAMBA 1.12 

DICAMBA 1.12 



ANTIDOTE 

NO RATE 

41 0.28 

42 0.28 

43 0.28 

44 0.28 

45 0.28 

46 0.28 

47 0.28 

48 0.28 

49 0.28 

50 0.28 



CORN VELVET 
LEAF 

W WO W WO 

10 23 95 99 

(57) (5) 

25 23 100 99 

20 23 100 99 
(14) 

10 23 90 99 

(57) (10) 

40 23 100 99 

10 23 90 99 

(57) (10) 

20 23 100 99 
(14) 

15 23 100 99 
(35) 

15 23 100 99 
(35) 

15 23 100 99 
(35) 



EP 0 354 201 A2 

TABLE V 
% PLANT INHIBITION 



HERBICIDE 
RATE 

DICAMBA 1.12 
DICAMBA 1.12 
DICAMBA 1.12 
DICAMBA 1.12 
DICAMBA 1.12 
DICAMBA 1.12 
DICAMBA 1.12 
DICAMBA 1.12 
DICAMBA 1.12 
DICAMBA 1.12 



ANTIDOTE 

NO RATE 

51 0.28 

52 0.28 

53 0.28 

54 0.28 

55 0.28 

56 0.28 

57 0.28 

58 0.28 

59 0.28 

60 0.28 



CORN VELVET 
LEAF 

W WO W WO 

5 23 95 99 

(79) (5) 

15 23 100 99 
(35) 

15 23 100 99 
(35) 

25 23 100 99 



20 23 60 99 
(14) (40) 

15 23 70 99 
(35) (30) 

10 23 100 99 
(57) 

10 23 95 99 
(57) (5) 

5 23 95 99 
(79) (5) 

10 23 100 99 
(57) 
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TABLE V 
% PLANT INHIBITION 



HERBICIDE ANTIDOTE 

RATE NO RATE 

DICAMBA 1.12 61 0.28 

DICAMBA 1.12 62 0.28 

DICAMBA 1.12 63 0.28 

DICAMBA 1.12 64 0.28 

DICAMBA 1.12 65 0.28 

DICAMBA 1.12 66 0.28 

DICAMBA 1.12 67 0.28 

DICAMBA 1.12 68 0.28 

DICAMBA 1.12 69 0-28 



CORN VELVET 
LEAF 

W WO W WO 

15 23 100 99 
(35) 

15 23 100 99 
(35) 

10 23 80 99 

(57) (20) 

10 23 90 99 

(57) (10) 

10 23 85 99 

(57) (15) 

15 23 95 99 

(35) (5) 

5 23 95 99 

(79) (5) 

10 23 90 99 

(57) (10) 

5 23 90 99 

(79) (10) 



DICAMBA 1 . 12 70 



0.28 



10 23 
. (57) 



100 99 
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TABLE V 
% PLANT INHIBITION 

HERBICIDE ANTIDOTE SORGHUM VELVET 

(GRAIN LEAF 

RATE NO RATE W WO W WO 

DICAMBA 1.12 71 0.28 10 23 90 99 

(57) (10) 

DICAMBA 1.12 72 0.28 5 23 70 99 

(79) (30) 

DICAMBA 1.12 73 0.28 5 23 80 99 

(79) (20) 

DICAMBA 0.56 7 • 0.56 35 30 100 80 



DICAMBA 2.24 7 0.56 85 95 95 100 

(11) (5) 



DICAMBA 0.56 7 2.24 10 30 100 80 

(67) 



DICAMBA 2.24 7 2.24 85 95 60 100 

(11) (40) 



DICAMBA 0-56 7 8.96 15 30 95 80 

(50) 



DICAMBA 2.24 7 8.96 90 95 100 100 

(6) (0) 



DICAMBA 0.56 8 0.56 15 30 95 80 

(50) 
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TABLE V 
% PLANT INHIBITION 



HERBICIDE ANTIDOTE 

RATE NO RATE 

DICAMBA 2.24 8 0.56 

DICAMBA 0.56 8 2.24 

DICAMBA 2.24 8 2.24 

DICAMBA 0.56 8 8.96 

DICAMBA 2.24 8 8.96 

DICAMBA 0.56 9 0.56 

DICAMBA 2.24 9 0.56 

DICAMBA 0.56 9 2.24 

DICAMBA 2.24 9 2.24 

DICAMBA 0.56 9 8.96 



SORGHUM VELVET 

(GRAIN LEAF 

W WO W WO 

45 95 100 100 

(53) (0) 

20 30 35 80 

(34) (57) 

90 95 45 100 

(6) (55) 

10 30 95 80 
(67) 

95 95 100 100 

(0) (0) 

20 30 100 80 
(34) 

85 95 100 100 

(11) (0) 

10 30 90 80 
(67) 

25 95 100 100 

(74) (0) 

0 30 70 80 

(100) (13) 
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TABLE V 
% PLANT INHIBITION 



HERBICIDE 
RATE 

DICAMBA 2.24 



ANTIDOTE 
NO RATE 
9 8.96 



SORGHUM 
(GRAIN 
W WO 

10 95 
(90) 



VELVET 
LEAF 
W WO 

100 100 
(0) 



DICAMBA 0.56 11 0.56 



DICAMBA 2.24 11 0.56 



DICAMBA 0-56 11 2.24 



DICAMBA 2.24 11 2.24 



DICAMBA 0.56 11 8.96 



DICAMBA 2.24 11 8-96 



10 30 
(67) 



80 95 
(16) 



5 30 
(84) 



75 95 
(22) 



5 30 
(84) 



45 95 
(53) 



100 100 
(0) 



95 100 
(5) 



10 80 
(88) 



100 100 
(0) 



DICAMBA 0.56 12 0.56 



DICAMBA 2.24 12 0.56 



DICAMBA 0.56 12 2.24 



10 30 
(67) 



85 95 
(11) 



20 30 
(34) 



100 100 
(0) 



55 80 
(32) 
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TABLE V 
% PLANT INHIBITION 



HERBICIDE ANTIDOTE 

RATE NO RATE 

DICAMBA 2.24 12 2.24 

DICAMBA O.Se 12 8-96 

DICAMBA 2.24 12 8.96 

DICAMBA 0.56 13 0.S6 

DICAMBA 2.24 13 0.56 

DICAMBA 0.56 13 2.24 

DICAMBA 2.24 13 2.24 

DICAMBA 0.56 13 8.96 

DICAMBA 2.24 13 8.96 

DICAMBA 0.56 17 0.56 



SORGHUM VELVET 

(GRAIN LEAF 

W WO W WO 

85 95 100 100 

(11) (0) 

25 30 100 80 
(17) 

80 95 100 100 

(16) (0) 

10 30 100 80 
(67) 

80 95 95 100 

(16) (5) 

30 30 95 80 
(0) 

80 95 100 100 

(16) (0) 

5 30 90 80 
(84) 

25 95 100 100 

(74) (0) 

15 30 50 80 

(50) (38) 
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TABLE V 
% PLANT INHIBITION 

HERBICIDE ANTIDOTE SORGHUM VELVET 

(GRAIN LEAF 
RATE NO RATE W WO W WO 

DICAMBA 2.24 17 0.56 75 95 100 100 

(22) (0) 

DICAMBA 0.56 17 2.24 10 30 80 80 

(67) (0) 

DICAMBA 2.24 17 2.24 50 95 100 100 

(48) (0) 

DICAMBA 0.56 17 8.96 25 30 90 80 

(17) 

DICAMBA 2.24 17 8.96 85 95 100 100 

(11) (0) 

DICAMBA 0.56 25 0.56 30 30 75 80 

(0) (7) 

DICAMBA 2.24 25 0.56 90 95 100 100 

(6) (0) 

DICAMBA 0.56 25 2.24 60 30 100 80 

DICAMBA 2.24 25 2.24 40 95 100 100 

(58) (0) 

DICAMBA 0.56 25 8.96 0 30 80 80 

(100) (0) 
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TABLE V 
% PLANT INHIBITION 

HERBICIDE ANTIDOTE SORGHUM VELVET 

(GRAIN LEAF 

RATE NO RATE W WO W WO 

DICAMBA 2.24 25 8.96 80 95 100 100 

(16) (0) 

DICAMBA 0.56 29 0.56 0 30 70 80 

(100) (13) 

DICAMBA 2.24 29 0.56 65 95 100 100 

(32) (0) 

DICAMBA 0.56 29 2-24 35 30 100 80 

DICAMBA 2.24 29 2.24 80 95 100 100 

(16) (0) 

DICAMBA 0.56 29 8.96 5 30 90 80 

(84) 

DICAMBA 2.24 29 8.96 85 95 90 100 

(11) (10) 

DICAMBA 0.56 32 0.56 0 30 55 80 

(100) (32) 

DICAMBA 2.24 32 0.56 75 95 100 100 

(22) (0) 

DICAMBA 0.56 32 2.24 20 30 70 80 

(34) (13) 
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TABLE V 
% PLANT INHIBITION 



HERBICIDE ANTIDOTE 

RATE NO RATE 

DICAMBA 2-24 32 2.24 

DICAPBA 0.56 32 8.96 

DICAMBA 2.24 32 8.96 

DICAMBA 0.56 33 0-56 

DICAMBA 2.24 33 0.56 

DICAMBA 0.56 33 2.24 

DICAMBA 2.24 33 2.24 

DICAMBA 0.56 33 8.96 

DICAMBA 2.24 33 8.96 



SORGHUM VELVET 

(GRAIN LEAF 

W WO W WO 

45 95 100 100 

(53) (0) 

0 30 55 80 

(100) (32) 

30 95 50 100 

(69) (50) 

40 30 60 80 
(25) 

80 95 100 100 

(16) (0) 

30 30 10 80 

(0) (88) 

80 95 95 100 

(16) (5) 

25 30 40 80 

(17) (50) 

70 95 100 100 

(27) (0) 



DICAMBA 0.56 38 



0.56 



80 30 



70 80 
(13) 



EP 0354 201 A2 

TABLE V 
% PLANT INHIBITION 



HERBICIDE ANTIDOTE 



RATE NO RATE 



SORGHUM 
(GRAIN 
W WO 



VELVET 
LEAF 
W WO 



DICAMBA 2.24 38 0.56 



60 95 
(37) 



100 100 
(0) 



DICA^BA 0.56 38 2.24 



15 30 
(50) 



DICAMBA 2.24 38 2-24 



60 95 
(37) 



100 100 
(0) 



DICAMBA 0.56 38 8.96 



15 30 
(50) 



20 80 
(75) 



DICAMBA 2.24 38 8.96 



40 95 
(58) 



100 100 
(0) 



DICAMBA 0.56 45 0.56 40 30 



70 80 
(13) 



DICAMBA 2.24 45 0.56 



95 95 
(0) 



100 100 
(0) 



DICAMBA 0.56 45 2.24 



5 30 
(84) 



DICAMBA 2.24 45 2.24 



95 95 
(0) 



100 100 
(0) 



DICAMBA 0.56 45 8.96 



5 30 
(84) 
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TABLE V 
% PLANT INHIBITION 

HERBICIDE ANTIDOTE SORGHUM VELVET 

(GRAIN LEAF 
RATE NO RATE W WO W WO 

DICAMBA 2.24 45 8.96 85 95 100 100 



DICAMBA 0.56 52 0.56 0 30 100 80 

(100) 



DICAMBA 2.24 52 0.56 80 95 100 100 

(16) (0) 



DICAMBA 0.56 52 2.24 30 30 90 80 

(0) 



DICAMBA 2.24 52 2.24 45 95 100 100 

(53) (0) 



DICAMBA 0.56 52 8.96 20 30 100 80 

(34) 



DICAMBA 2.24 52 8.96 85 95 100 100 

(11) (0) 



DICAMBA 0.56 54 0.56 30 30 90 80 

(0) 



DICAMBA 2.24 54 0.56 65 95 100 100 

(32) (0) 



DICAMBA 0.56 54 



2.24 



0 30 
(100) 



100 80 



EP 0354201 A2 

TABLE V 
% PLANT INHIBITION 

HERBICIDE ANTIDOTE . SORGHUM VELVET 

(GRAIN LEAF 

RATE NO RATE W WO W WO 

DICAMBA 2.24 54 2.24 80 95 100 100 

(16) (0) 

DICAMBA 0.56 54 8.96 30 30 10 80 

(0) (88) 

DICAMBA 2-24 54 8.96 70 95 100 100 

(27) (0) 

DICAMBA 0.56 56 0.S6 50 30 100 80 

DICAMBA 2.24 56 0.56 90 95 100 100 

(6) (0) 

DICAMBA 0.56 56 2.24 20 30 90 80 

(34) 

DICAMBA 2.24 56 2.24 75 95 100 100 

(22) (0) 

DICAMBA 0.56 56 8.96 5 30 80 80 

(84) (0) 

DICAMBA 2.24 56 8.96 85 95 100 100 

(11) (0) 

DICAMBA 0.56 58 0.56 20 30 90 80 

(34) 



EP 0 354 201 A2 

TABLE V 
% PLANT INHIBITION 

HERBICIDE ANTIDOTE SORGHUM VELVET 

(GRAIN LEAF 

RATE NO RATE W WO W WO 

DICAMBA 2.24 58 0.56 85 95 100 100 

(11) (0) 

DICAMBA 0.56 58 2.24 55 30 100 80 

DICAMBA 2.24 58 2.24 95 95 100 100 

(0) (0) 

DICAMBA 0.56 58 8.96 30 30 50 80 

(0) (38) 

DICAMBA 2.24 58 8.96 75 95 100 100 

(22) (0) 

DICAMBA 0.56 61 0.56 10 30 15 80 

(67) (82) 

DICAMBA 2.24 61 0.56 85 95 100 100 

(11) (0) 

DICAMBA 0.56 61 2.24 50 30 100 80 

DICAMBA 2.24 61 2.24 75 95 100 100 

(22) (0) 

DICAMBA 0.56 61 8.96 30 30 100 80 

(0) 



EP 0 354201 A2 

TABLE V 
% PLANT INHIBITION 



HERBICIDE P 

RATE NO 

DICAMBA 2.24 61 

DICAMBA 0.56 67 

DICAMBA 2.24 67 

DICAMBA 0.56 67 

DICAMBA 2.24 67 

DICAMBA 0.56 67 

DICAMBA 2.24 67 

DICAMBA 0.56 70 
DICAMBA 2.24 70 

DICAMBA 0.56 70 



)OTE SORGHUM 
(GRAIN 
RATE W WO 

8.96 55 95 

(43) 

0.56 10 30 

(67) 

0.56 85 95 

(11) 

2.24 25 30 

(17) 

2.24 90 95 

(6) 

8.96 25 30 

(17) 

8.96 95 95 

(0) 

0.56 55 30 

0.56 80 95 

(16) 

2.24 40 30 



VELVET 
LEAF 
W WO 

100 100 
(0) 

95 80 



100 100 
(0) 

100 80 



100 100 
(0) 

100 80 



100 100 
(0) 

95 80 

100 100 
(0) 

95 80 
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TABLE V 
% PLANT INHIBITION 

HERBICIDE ANTIDOTE SORGHUM VELVET 

(GRAIN LEAF 
RATE NO RATE W WO W WO 

DICAMBA 2.24 70 2.24 95 95 100 100 

(0) (0) 

DICAMBA 0,56 70 8,96 10 30 95 80 

(67) 

DICAMBA 2.24 70 8.96 80 95 100 100 

(16) (0) 

DICAMBA 0.56 71 0.56 5 30 75 80 

(84) (7) 

DICAMBA 2.24 71 0.56 80 95 100 100 

(16) (0) 

DICAMBA 0.56 71 2.24 10 30 100 80 

(67) 

DICAMBA 2-24 71 2.24 80 95 100 100 

(16) (0) 

DICAMBA 0.56 71 8.96 25 30 95 80 

(17) 

DICAMBA 2.24 71 8.96 100 95 100 100 

(0) 

DICAMBA 0.56 74 0.56 15 30 95 80 

(50) 
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TABLE V 
% PLANT INHIBITION 



HERBICIDE ANTIDOTE 

RATE NO RATE 

DICAMBA 2.24 74 0.56 

DICAMBA 0.56 74 2.24 

DICAMBA 2.24 74 2.24 

DICAPEA 0.56 74 8.96 

DICAMBA 2.24 74 8.96 

DICAMBA 0.56 73 0.56 

DICAMBA 2.24 73 0.56 

DICAMBA 0.56 73 2,24 

DICAMBA 2.24 73 2.24 



SORGHUM VELVET 

(GRAIN LEAF 

W WO W WO 

75 95 . 100 100 

(22) (0) 

25 30 95 80 
(17) 

90 95 100 100 

(6) (0) 

0 30 20 80 

(100) (75) 

45 95 100 100 

(53) (0) 

30 30 40 80 

(0) (50) 

90 95 100 100 

(6) (0) 

15 30 100 80 
(50) 

80 95 100 100 

(16) (0) 



EP 0 354 201 A2 

TABLE V 
% PLANT INHIBITION 



HERBICIDE ANTIDOTE 

RATE NO RATE 

DICAMBA 0.56 73 8.96 

DICAMBA 2.24 73 8.96 



SORGHUM VELVET 
(GRAIN LEAF 



0 30 
(100) 



85 95 100 100 
(11) (0) 



25 Example 11 

The following procedure shows Interaction between herbicide and antidote when both are incorporated in a 
soil cover layer before emergence of crop and weed species. Containers were filled and compacted with a 
fumigated slit loam top soil to a depth of about 1.3 cm from the top of the container. A first container was 

30 designated as an untreated control, a second contidner was designated as a herbicide control, and a third 
container was designated as a herbldde+ antidote test container. Each of the containers was seeded with a 
crop species. A measured amount of each herbicide dispersed or dissolved in acetone or water was applied to 
a measured quantity of soil. To this same quantity of soit treated with herbicide, there was added a measured 
amount of antidote dispersed or dissohred in acetone or water. The quantity of soU treated with the hert}icide 

35 and antidote was thoroughly mbted to Incorporate the herbicide and antidote In the soil unifonmly. The seed 
bed In the third container of soil was covered v»ith the soO treated with the herbicide and antidote and the 
container was leveled. For each teat series, the seed beds of the first and second containers were liKewse 
covered by soil layers. The cover layer of the first container was not treated with herbicide or antidote. The 
cover layer of the second container had a measured quantity of both herbicides alone incorporated therein. 

40 Each container received 0.6 cm overhead InigaUon. The containers were then placed on a bench in a 
greenhouse and 8ub^rrigated as required for the duration of the test Plant response was observed about 
three weel<s after initial treatment. Results are reported In Table VI, whersln the weeds In the teat, velvetleaf 
and bamyardgrass have the symbols "VU" and -BYQ", respectively. 
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Antidote 
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Table VI (continued) 
Herbicide 



Acetochlor 


Dicamba 


Antidote 


Rate 


Rate 


No. 


Rate 




2.24 


32 


8 .96 
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2.24 




2.24 


4.48 


1.12 




8.96 


4.48 


2.24 






8.96 


1.12 
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Table VI (continued) 
Herbicide 



Ace'tociiXox' 


Dicantba 


Antidote 


% Iniurv 




Rate 


^Rate — 


No . 


Rate 
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VL 


BYG 






67 


2.24 
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100 
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10 


85 


90 




1.12 


II 


2.24 


10 


100 


95 




2.24 


II 


8.96 


35 


100 


95 








2.24 


5 


100 


95 


4.48 


1.12 


II 


8.96 


45 


100 


100 


4.48 


2.24 


It 


II 


35 


95 


100 


8.96 


1.12 






55 


100 


100 




2.24 






75 


100 


100 


4.48 


1.12 


II 


2.24 


60 


100 


100 




2.24 


II 


II 


55 


100 


100 


8.96 


1.12 


II 




45 


100 


100 




2.24 




II 


80 


100 


100 






74 


8.96 


0 


0 


90 


4.48 






II 


20 


70 


100 






11 


2-24 


5 


15 


100 


8.96 






8.96 


10 


20 


100 








2.24 


10 


60 


100 



63 
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Table VI (continued) 
Herbicide 



Acetochlor 


Dicamba 


Antidote 


79 


Inpurv 




Rate 


Rate 


No . 


Rate 


Corn 


VL 


BYG 




1 . 12 


74 


8 . 96 


15 


100 


90 








2.24 


10 


90 


80 




2.24 




8.96 


20 


90 


90 








2.24 


35 


100 


100 


4.48 


1.12 




8.96 


45 


100 


100 




2.24 


II 




60 


100 


100 


8.96 


1.12 






55 


95 


100 




2.24 


II 




35 


90 


100 


4.48 


1.12 


II 


2.24 


10 


100 


100 




2-24 






75 


90 


100 


8.96 


1.12 






40 


100 


100 




2.24 


•1 




55 


100 


100 



All test compounds exhibited actlvtty for each of the herbicides alone and for mbctures of the tvw> together. 
Antidote No. 74 was the most active compound overall, reducing injury to com from 75P/b with the combination 
of 4.48 kg/ha of acetochlor and 1.12 kg/ha of dicamba without the antidote to 10<Vb with 2.24 kg/ha with the 
antidote. 



Example 12 

The test procedure described [n Example 11 was used to daterminB the antidotal efficacy of several 
40 compounds as saf eners for the herbicides alachlor, dicamba and mixtures thereof In grain sorghum ( "QrSO"). 
The broadleaf weed velvetleaf ("VL") was the test weed. Test results are shown In Table VII. Percent inhibition 
values for the herbicides without an antidote are averages of three replications, while values showm wth the 
antidote are from a single replicate. 
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Table 


VII 






Herbicide 














Antidote 


% IniurY 






No. 


Rate 


GrSO 


VL 






_ 


_ 


93 


0 


2 24 




_ 


_ 


93 


0 




1 12 
* 


_ 


_ 


60 


79 


0.56 




_ 


_ 


97 


100 


2.24 




_ 


_ 


99 


100 






9 


8.96 


25 


0 


0.^56 




1. 


0.56 


10 


0 






11 


2.24 


20 


10 






11 


8.96 


30 


0 


2 24 




I. 


0.56 


50 


0 








2.24 


20 


0 








8.96 


5 


0 




1 . 12 




0.56 


35 


100 








2.24 


35 


95 




„ 




8.96 


45 


70 


0 . 56 


„ 




0.56 


55 


100 








2.24 


55 


100 








8.96 


95 


100 


2 . 24 


„ 




0.56 


95 


100 






" 


2.24 


75 


100 




II 


<• 


8.96 


85 


100 






11 




10 


0 


0*56 




11 


0.56 


25 


0 








2.24 


0 


0 








8.96 


30 


0 


2.24 






0.56 


70 


0 








2.24 


60 


0 








8.96 


25 


0 




1.12 




0.56 


60 


100 








2.24 


65 


50 




II 




8.96 


50 


30 


0.56 






0.56 


40 


50 
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Table VII ( continued ) 



Alachlor Dicamba 



Rate 


Rate 


No. 


Rate 


GrSO 


VL 


0.56 


1 . 12 


11 


2 .24 


80 


100 








8 . 96 


25 


100 


2 . 24 






0 . 56 


90 


40 








2 . 24 


95 


100 








8 . 96 


90 


100 






13 








0.56 






0.56 




° 










^0 




0 . 56 






8*96 


20 


Q 


2 . 24 






0*56 


30 


Q 








2 24 




Q 








8 6 


15 






1 12 




0 56 


55 


100 




















8*96 


50 


100 


0.56 






0 56 


55 


90 








2 .24 


80 


50 






II 


8 . 96 


55 


100 


2 24 




1, 


0.56 














75 


100 








8 . 96 


70 


100 






29 




0 


0 


0 .56 






0.56 


45 


0 








2.24 


15 


100 








8.96 


10 


10 


2.24 






0.56 


75 


0 








2.24 


70 


0 








8.96 


45 


85 




1.12 




0.56 


40 


100 








2.24 


45 


100 








8l96 


30 


100 


0.56 






0.56 


90 


100 
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Table VII ( continued ) 
Herbicide 



Alachlor 
Rate 


Dicamba 
Rate 


Antidote 


% Injury 


No. 


Rate 


GrSO 


VL 


0.56 


1.12 


29 


2.24 


50 


60 






II 


8.96 


60 


100 


2.24 




.. 


0.56 


95 


100 






.. 


2.24 


95 


100 






II 


8.96 


90 


100 




- 


32 


.1 


0 


0 


0.56 


- 


II 


0.56 


80 


100 




- 


II 


2.24 


60 ■ 


0 




- 




8.96 


25 


0 


2.24 


- 


II 


0.56 


95 


0 




- 


" 


2.24 


95 


0 




- 


11 


8.96 


70 


0 


- 


1.56 


II 


0.56 


70 


100 


- 




ir 


2.24 


50 


80 


- 




II 


8.96 


55 


100 


0.56 




II 


0.56 


95 


100 


11 


ir 




2.24 


95 


100 


" 






8.96 


85 


50 


2.24 


1.12 


II 


0.56 


100 


100 








2.24 


95 


100 




.1 


II 


8.96 


95 


25 


- 


- 


74 


n 


10 


0 


0.56 


- 


II 


0.56 


10 


0 




- 


II 


2.24 


0 


0 






li 


8.96 


25 


0 


2.24 






0.56 


50 


0 








2.24 


35 


100 








8.96 


35 


0 




1.12 


II 


0.56 


55 


85 




It 


II 


2.24 


50 


90 




11 


II 


8.96 


60 


100 


0.56 


11 


II 


0.56 


65 


80 



57 



# 
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Table VII ( continued ) 



Alachlor Dicamba Antidote % Injury 

Rate Rate No. Rate GrSO VL 



0. 


.56 


1-12 


74 


2. 


,24 


70 


100 








It 


8. 


.96 


75 


90 


2. 


.24 






. 0. 


.56 


95 


100 










2 


.24 


90 


100 










8 


.96 


80 


100 



20 The above Indicate that the safening effects of the antidotes against the herbicidee alachlor, dicamba and 
mixtures thereof under the given test conditions is not altogether consistent at the rates used in the test using 
sorghum as the test crop, which Is highly sensWve to those herbioklee. Some antidotal improvement may be 
suggested for other test modes, e.g., by use of a dlfferBnt mode of antidote application, e.g., as a crop seed 
coating as exemplified In the following example. 



Example 13 

The following procedure was used to determine the interaction between a herbicide and antidote when the 
30 herbicide is topically applied to the soil surface and the antidote Is applied to crop seed. Crop plant seed may 
be treated with the antidote either by contacting the seed with antidote in powder form or by contacting the 
seed with a solution or suspension of antidote compound dissolved or suspended in a suitable solvent, 
typically methylene chloride or toluene. Relative amounts of antidote compound and seed are used to provide 
an antidote-on-seed concentration, on a percent weight/weight basis, typically within the range of about 0.03 
35 to 0.1 3%. Containers were flHed and compacted with fumigated silt loam type soil to a depth of about 1 ,3 cm 
from the top of the container. A first container was deelgnatBd aa an untreated control, a second container was 
designated as a hertiictde control, and a third container was designated as a herbicide + antidote test 
container. Untreated crop seed was placed in the first and second containers. Antidote-treated crop seed was 
placed in the third container. Then, each of the second and third containers was flUed and leveled with a cover 
40 layer of soli having Incorporated therein the selected herbicide at a pre-determined concentration. The first 
container was filled and leveled with soil containing no herbicide. All containers were given about 0.6 cm of 
overhead water to simulate an activating rainfall. TTie containers were placed on a greenhouse bench and 
sub-irrigated as required for the duration of the test. Plant response was observed about three weel« after 
Inttial treatment 

45 In this example. Antidotes No. 9 (common name 'flurazoie*) and No. 12 (common name ■cyometrinil") were 
coated onto sorghum seed for testing with the herblddes alachlor. dicamba and mixtures thereof. Green 
foxtail (GrFt) was present as the test weed. Test results are shown in Table Vill. The percent injury values 
shown for the herbicide treatment only (no antidote) are averages of six replications for the sorghum and three 
replications for the weed, while the values for the antidote-containing formulations are averages of four 

50 replicates for sorghum and two replicates for the weed. 



55 



BO 



EP 0354201 A2 

Table VIII 



Antidote No. 
Check 



Alachlor 
Rate 



Dicainba 
Rate 



1.12 
0.56 
1.12 
0.56 



% Injury 
GrSOGrF 



63 
14 
20 
89 
54 



100 
6 
16 
100 
100 



0.56 
1.12 
0.56 
1.12 



7 
10 

0 
20 
17 
12 



0 

100 
8 
72 
100 
100 



0.56 
0.56 



0.56 
1.12 
0.56 
1.12 



10 
4 
7 
17 
33 
15 



0 

100 
20 
65 

100 
98 



The data in Table VIII show the reduced sorghum injury when the antidotes are applied as a seed dressing on 
the sorghum seed. These data may be contrasted with that in Table VII showing a generally less consistent 
safening effect when the herblddas and antidote are applied by soil incorporation In a cover layer. The data in 
Table VIII Illustrate the erffieacious safening of sorghum against alachlor and dicamba when the herbicides are 
applied separately or in combination to the sorghum seed coated with the antidotes. 



Example 14 

This test was conducted to evaluate the antidotal (safening) effect of a number of antidotes against 
dicamba, metolachlor and combinations thereof in com In the presence of the weeds velvetleaf (VL) and 
bamyardgrass (BYG). 

The test procedure here was the same as that described in Examples 11 and 12. The concentration of the 
herbiddaily active ingredients Is shown earlier herein. Percent injury values to the plants treated with herlaicide 
formulations containing no antidote represent averages of three replications, while percent injuries resufttng 
from antidote-containing formulations are based on one replicate. Test results are shown in Table IX. 
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Table IX 



Herbicide 



Metolachlor 
Rate 



Dicainba 
Rate 



% Injury 



4.48 


_ 


_ 


_ 


7 


5 


100 


8.96 


_ 


_ 


- 


8 


33 


100 




2.24 






12 


13 


38 


4.48 








35 


82 


100 


8.96 


II 






55 


88 


100 






3 


8.96 


0 


0 


0 


4.48 






2.24 


0 


0 


0 


4.48 






8-96 


0 


10 


100 


8.96 






2.24 


0 


0 


• 100 


8.96 






8.96 


0 


5 


100 




2.24 


It 


2.24 


0 


80 


20 








8-96 


20 


65 


15 


4.48 






2.24 


5 


100 


100 


4.48 






8.96 


15 


100 


100 


a .96 






2.24 


70 


100 


100 


8-96 






8,96 


55 


100 


100 



60 
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Table IX (continued) 



Herbicide 



Metolachlor 
Rate 


Dicamba 
Rate 




Antidote 




% Injury 


No. 


Rate 


Com 


VL 


BYG 


- 


_ 


8 


8.96 


10 


0 


0 


4.48 


_ 


<■ 


2.24 


0 


0 


100 




_ 


II 


8.96 


0 


0 


100 


8.96 


_ 


II 


2.24 


5 


10 


100 




_ 


ii 


8.96 


15 


0 


100 


_ 


2.24 


" 


2.24 


5 


65 


90 


_ 






8.96 


25 


80 


85 


4.48 




» 


2.24 


25 


85 


100 


4.48 




<• 


8.96 


20 


75 


100 


8.96 






2.24 


40 


25 


100 








8.96 


5 


100 


100 


- 


- 


11 


8.96 


0 


0 


5 


4.48 


- 




2.24 


0 


0 


100 




- 




8.96 


0 


5 


100 


8.96 


- 




2.24 


0 


70 


100 


8.96 


- 




8.96 


15 


40 


100 


- 


2.24 




2.24 


0 


60 


65 


- 


It 




8.96 


0 


100 


90 


4.48 






2.24 


55 


100 


100 








8.96 


55 


100 


100 


8.96 




» 


2.24 


70 


100 


100 


ir 






8.96 


25 


100 


100 






22 


8.96 


5 


0 


0 


4.48 






2.24 


0 


0 


100 








8.96 


0 


0 


100 


8.96 






2.24 


5 


10 


100 








8.96 


35 


25 


100 




2.24 




2.24 


5 


85 


90 








8.96 


0 


30 


100 


4.48 






2.24 


35 


55 


100 








8.96 


10 


90 


100 
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Table IX (continued) 



Herbicide 



p^etol^cbloi" 


Oic3inb3. 




Antidote 




% Inj 


urv 






No . 


Rate 


Coim 


VL 


BYG 


8 .96 


2.24 


22 


2 .24 


10 


100 


100 








8 .96 


15 


100 


100 






32 


8 .96 


0 


0 


0 


4 .48 






2 .24 


0 


25 


100 






„ 


8.96 


0 


0 


100 


8 . 96 




„ 


2 .24 


5 


80 


100 








8.96 


0 


100 


100 




2.24 




2 .24 


0 


80 


60 








8 .96 


10 


90 


■ 75 


4.48 




„ 


2.24 


15 


100 


100 




„ 


,r 


8.96 


5 


80 


100 


8-96 




„ 


2.24 


20 


90 


100 




„ 




8.96 


50 


100 


100 






45 


8.96 


0 


100 


0 


4.48 






2.24 


0 


75 


100 








8.96 


0 


20 


100 


8.96 




„ 


2.24 


0 


15 


100 








8.96 


20 


25 


100 




2.24 




2.24 


10 


85 


85 








8.96 


15 


100 


25 


4.48 


II 




2.24 


45 


80 


100 




„ 


„ 


8.96 


15 


95 


100 


8 . 96 






2.24 


15 


95 


100 




It 




8.96 


70 


100 


100 








8.96 


0 


0 


0 


4.48 






2.24 


15 


0 


100 








8.96 


15 


25 


100 


8.96 






2.24 


5 


0 


100 








8.96 


5 


40 


100 




2.24 




2.24 


0 


20 


0 








3.96 


35 


80 


70 


4.48 






2.24 


35 


85 


100 
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Table IX (continued) 



Herbicide 

Metolachlor Dicamba Antidote % Injuiry 

Rate Rate No . Rate Com VL BYG 



4.48 


2.24 


67 


8.96 


30 


50 


100 


8 .96 




„ 


2.24 


30 


80 


100 




„ 


.r 


8.96 


50 


85 


100 


_ 


_ 


71 


8.96 


0 


10 


0 


4.48 


_ 


II 


2.24 


5 


10 


100 






.. 


8.96 


0 


0 


100 


8.96 


_ 


<i 


2.24 


15 


0 


100 


.r 


_ 


<• 


8.96 


5 


65 


100 


_ 


2.24 


" 


2.24 


10 


50 


80 


_ 


.. 




8.96 


25 


90 


80 


4.48 


II 


II 


2.24 


0 


60 


100 




.. 


.. 


8.96 


0 


100 


100 


8.96 


It 


ir 


2.24 


55 


80 


100 








8.96 


75 


100 


100 






74 


8.96 


0 


0 


40 


4.48 






2.24 


15 


60 


100 








8.96 


0 


0 


100 


8.96 




II 


2.24 


0 


45 


100 








8.96 


0 


60 


100 




2.24 




2.24 


20 


85 


75 








8.96 


15 


85 


80 


4.48 






2.24 


25 


85 


100 






11 


8.96 


45 


100 


100 


8.96 




If 


2.24 


25 


100 


100 








8.96 


15 


100 


lOO 



so 



55 

In the above tests, all antidotal compounds safaned com from the combinations of dicamba and 
metoiachlor. Antidote No. 22 was the most adivB compound reducing injury to com by the 8.962.24 kg/ha 
metoiachlor:dicamba combination without the antidote from 65<W) to ^00/o with addition of 2.24 kg/ha of the 
antidote. 

60 

Example 15 



This example illustrates the safening effect of AntMote No. 78 against dicamba In combination with 
metolachlor. The antidote was suppOed In the form of Dual II* hert>icidB containing 83.9 wt of metaolachlor, 65 
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2.7 wt. 0/0 of Antidote No. 78 and 13.4 vnfi/o of inerts. Dicamba was provided as a formulation containing 60.2 
wt. % active ingredient and 39.8 wt. inerta. 

The procedure of this example vras the same as described In the preceding example, including the number 
of replications to obtain the stated percent injury average values. The test weed was vetvetleaf ; bamyardgrass 
5 was not present in this test. Test results are shown in Table X. 

Table X 



Herbicide 



20 



25 



30 



35 



40 



Wetolachlor 
Rate 


Dicamba 
Rate 


Antidote 




% Inixirv 


No . Rate 


Com 


VL 


8.96 


- 


78 


95 


0 


4.48 


- 


II 


18 


0 


2.24 


- 




0 


0 


- 


4.48 




25 


43 


- 


2.24 


II 


7 


11 


- 


1.12 


" 


2. 


7 


8.96 


- 


" 0.28 


0 


27 


4.48 


- 


" 0 . 14 


0 


0 


2.24 


- 


" 0 . 07 


0 


2 


8.96 


4.48 




93 


100 


4.48 




.1 


70 


100 


2.24 




II 


65 


100 




2 . 24 




83 


98 


4.48 


II 




58 


65 


2.24 






40 


70 


8.96 


1.12 




85 


90 


4.48 






30 


40 


2.24 


II 




13 


13 


8.96 


4.48 


" 0 . 2€ 


82 


100 


4.48 


II 


" 0 . 14 


30 


100 


2 .24 




" 0.07 


10 


60 


8.96 


2.24 


" 0.28 


30 


80 


4.48 




" 0-14 


15 


90 


2-24 




" 0.07 


10 


62 


8 .96 


1.12 


" 0.28 


22 


55 


4.48 




" 0.14 


5 


18 


2.24 




" 0.07 


0 


5 


It is noted in Table X that neither metoiachlor nor dicamb 


1 alone pre 


Mded adequate 
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maximum tost rates up to 8.96 kg/ha for metolachlor and 4.48 kg/ha for dicamba. However, combinations of 
these herbicides did provide adequate control. Antidote 78 reduced com Injury from 8.96 metolachlor plus 
1.12 Dicamba from 85 to 22<Va at 0.28 kg/ha. 



This example describes the antidotal effect of various antldotat compounds against dicamba in wheat and in 
com. The test weed in these tests was redroot pigweed (Amaranthus retroflexus, Rrpw in Table 11). 

The test procedure used in this example was the same as that descrtbed In Example 1 1. except using a w 
single herbicide rather than a combination of dicamba and a co-herbicide. Test data for the wheat experiments 
are shown in Table XI and for the com experiments in Table XII. 



5 



Example 16 



IS 



25 



30 



35 



40 



4S 



SO 



55 



60 
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Table XI 

% Plant Inliibition 



tidote Rate Rate 

No. Kg/Ha Herbicide Kg/Ha Wheat Rrpw 

Dicamba 0.56 12 95 

- - 2.24 65 100 

1 8.96 " 2.24 40 100 

1 " " 0.56 15 80 

1 " " 0 0 

1 2.24 " 2.24 55 85 

1 " " 0.56 0 100 

1 0.56 " 2.24 85 100 

1 " 0.56 0 100 

4 8.96 " 2-24 90 100 

4 " " 0.56 0 90 

4 •! II 0 0 

4 2.56 " 2.24 15 100 

4 " " 0.56 5 55 

4 0.55 " 2.24 50 100 

4 0.56 " 0.56 10 100 

5 8.96 " 2.24 30 100 
5 " " 0.56 5 90 
5 8.96 " 0 0 
5 2.24 " 2.24 15 100 
5 " " 0.56 0 80 
5 0.56 " 2.24 10 100 
5 " " 0.56 0 100 

7 8.96 " 2.24 10 100 

7 " " 0.56 0 95 

7 II II 0 0 

7 2.24 " 2.24 20 75 
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Table XI (continued) 
% Plant Inhibition 



Antidote 
No- 



Rate 
Kg/Ha 



Rate 
Kg/Ha 



Wheat Rrpv 



2.24 
0.56 
0.56 



0.56 
2.24 
0.56 



10 
30 
0 



80 
100 
100 



0.56 
0.56 



2.24 
0.56 

2.24 
0.56 
2.24 
0.56 



10 
0 
10 
15 
10 
45 



85 
95 
0 
90 
25 
100 
100 



11 
11 
11 
11 
11 
11 
11 



2.24 
0.56 



2.24 
0.56 

2.24 
0.56 
2.24 
0.56 



15 
0 
0 

10 
0 

60 
5 



100 
85 
0 
70 
95 
100 
100 



12 
12 
12 
12 
12 
12 
12 



2.24 
0.56 



2.24 
0.56 

2.24 
0.56 
2.24 
0.56 



40 
10 
0 
15 
10 
10 
10 



100 
90 

100 
85 
95 

100 

100 



13 
13 
13 



2.24 
0.56 



20 
0 

0- 



100 
100 
95 
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Table XI (continued) 

% Plant Inhibition 



Antidote Rate 
No. Kcr/Ha 



Herbicide 



Rate 
Kg/Ha 



Wheat Rrpw 



13 

13 
13 



Dicamba 



2.24 
0.56 
2.24 
0.56 



0 
0 
IS 
0 



100 
60 
100 
100 



29 
29 



29 
29 



2.24 
0.56 



2.24 
0.56 

2.24 
0.56 
2.24 
0.56 



0 
10 
10 

0 
20 



100 
100 
80 
85 
65 
70 
90 



76 
76 
76 
76 
76 
76 



2.24 
0.56 

2.24 
0.56 
2.24 
0.56 



100 
100 
95 
100 
90 
35 
60 



100 
100 
100 
100 
100 
100 
100 



32 
32 
32 
32 
32 
32 
32 
32 
32 



2.24 
II 

0.56 
8.96 



2.24 
0.56 

2.24 
0 .56 
2.24 
0.56 
2.24 
0.56 



0 
0 
0 

30 
0 

10 
0 



100 
90 
0 

100 
lOp 
100 
100 
100 
100 
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Table XI (continued) 

% Plant Inhibition 



Antidote 
No. 



Rate 
Kg/Ha 



Herbicide 



Rate 
Kg/Ha 



Wheat Rrpw 



32 
32 
32 
32 



39 
39 
39 
39 
39 
39 
39 

40 
40 
40 
40 
40 
40 
40 

45 
45 
45 
45 
45 
45 
45 



8.96 
2.24 



2.24 
0.56 



0.56 
0.56 



2.24 
0.56 
2.24 
0.56 

2.24 
0.56 

2.24 
0.56 
2.24 
0.56 

2.24 
0.56 

2.24 
0.56 
2.24 
0.56 

2.24 
0.56 

2.24 
0.56 
2.24 
0.56 



5 
IS 

0 
65 

0 

10 
0 
0 

15 
0 

10 

10 

5 
0 
0 
10 
0 
45 
35 

10 
0 
5 
25 
10 
20 
0 



80 
100 
100 
100 

95 

100 
100 
0 

100 
95 
100 
100 

100 
100 

0 

100 
85 
100 
100 

100 
100 
100 
100 
100 
100 
95 
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Table XI (continued) 

% Plant Inhibition 

Antidote Rate Rate 

No. Kg/Ha Herbicide Kg/Ha Wheat Rrpw 

74 8.96 Dicamba 2.24 40 100 

74 " « 0.56 0 100 

74 H u 0 0 

74 2.24 " 2.24 35 100 

74 " " 0.S6 0 95 

74 0.56 " 2.24 70 100 

74 0.56 " 0.56 10 100 



It Is noted from the data In Table XI ttiat the herbioldal effect of dicamba against wheat was reduced by a 
number of the test antidotes. Antidote No. 39 was most active in this test, reducing injury to wheat by dicamba 
from 650/a at 2.24 kg/ha to oo/b with only 0.56 kg/ha of the antidote. 
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Table XII 



% Plant Inhibition 



Rate 
Kg/Ha 



Herbicide 



Rate 
Kg/Ha 



Rrpw 



40 
40 
40 
40 
40 



74 
74 
74 
74 
74 
74 
74 

75 
75 
75 
75 
75 
75 
75 



2.24 
0.56 



2.24 
0.56 



0.56 
0.56 



4.48 
1.12 

4.48 
1.12 

4.48 
1.12 
4.48 
1.12 

4.48 
1.12 

4.48 
1.12 
4.48 
1.12 

4.48 
1.12 

4.48 
1.12 
4.48 
1.12 



5 
0 
0 
15 
5 
35 
10 

0 
0 
5 
25 
0 
15 
10 

10 
10 

0 
10 

0 
10 

0 



60 
35 
0 
95 
65 
100 
60 

30 
25 
50 
90 
75 
75 
60 

95 
90 
0 
85 
95 
95 
55 



From the data in Tabid XII is is noted that the herfoicidal effect of dicamba against com was reduced by ali of 
the test antidotes at 8.96 Jcg/ha. For example, com injury by dicamba alone was 35<VIb at 4.48 kg/ha. That 
degree of injury at the same dicamba rate was reduced to 5<Vo, Qo/o and 10<Vo. respectively, by antidote nos. 40. 
74 and 75 at a rate of 8.9€ l<gyha. 

While the invention herein has been spedficaJly exemplified with the commercial herblddal compounds 
dicamba as repreaantatlve of the compounds of Formula I. by alacWor, aoetochlor and metolachlor as 
representative of the compounds of Formula iV and by various diohloroacetamldo antidotes such as AD-G7 
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and the safener of formulation V as representative of the compounds according to Formulae II and III, as well as 
a multiplicity of other antidotes having a variety of chemical structures, it is to be understood that other 
compounds within the scope of the above formulae and other chemical classes are specifically contemplated 
as within the scope of this Invention. For example, other benzoic acid derivatives contemplated herein include 
5-(2'-chloro-4'-trifluoromethylphenoxy)-2-nltrobenzoic acid ("Aoifluorfen") and 2,6-dlchlorobenzonttrile Cdi- 
clobenil") and the compounds described in U.S. Patent Nos. 3.013,054, 3.027.248 and 3.979,437, etc. 

The above specifically mentioned herbicldal compounds used as co-herbicldes herein are Intended merely 
as exemplary of the classes of herbicides vwhich they represent However, it is expressly contemplated that 
many other herbicidai compounds analogous to those represented herein having a variety of equivalent 
radicals substituted on the central nucleus may similarly be safened to various crop plants to a greater or 
lesser extent with the antidotal compounds of this Invention. For example, other a-haloacetaniilde compounds 
useful as herbicides are described in U.S. Patent Numbers 3.44^945. 3.547.620. 3.830,841. 3.901,768. 
4,517.011. 4.601.745, 4,319.918. 3.586.4S8, 3,574.748 and 4,249,935. 

Herblcldally-useful thiocarbamate compounds are described in U.S. Patent Nos. 2.913.327. 3,330.643 and 
3.330,821. „ . . 

Other herbicldal pyridine compounds are described in U.S. Patent 4.692,184 and copending U.S. Serial 
Number 07/134.231 and U.S. Patent 4.826.532. both of common assignment herewith. 

Herblcldally-useful heterocycyl phenyl ethers (especially pyrarolyl aryl ethers) are described in U.S. Patent 
4,298.749 and copending U.S. Serial Numbers 07/175,460. entitled "Substituted 3-(4-Nltrophenoxy) Pyrazoles 
and Their Use As Hertjicides", of common assignment herewith. 

Herbicldal diphenyl ethers and nitrophenyl ethers Include 2,4-dlchlorophenyl 4'-nttrophenyl ether 
Cnitrofen"), 2-chloro-1-(3'-ethoxy-4'-nitrophenoxy)-4-trtfluoromethylbenzene ("Oxyfluorfen"). 2',4'-dlchloro- 
phenyl 3-methoxy-4-nitrophenyl ether CCWormothoxynil-), methyl 2- 4'-(2". 4"-dlohlorophenoxy)-phenoxy]- 
propionate. N-(2'-phenoxye1hyl)-2-t5'-(2"-chloro-4"-trlfluoromethylphenoxy)-pheno)Qfl-propionamide. 

2- mothoxyethy« 2^nltro-5-(2-chlo^o-4-trifluofomethylphenoxy)-phenoxyl-pfoplo^ata and 2-chloro-4-trifluoro- 
methylphenyt 3'-oxazoiln-2'-yl-4'-nitrophanylether. 

Another generic class of agrichemically-lmportant herbicidai compounds specifically contemplated for use 
as co-herblctdal compounds in combination with the antidotal compounds of this invention are the ureas and 
sulfonylurea dertvativos. Important herbicidai ureas include 1-(ben20thlazol-2-yl)-1,3-dimethylurea; pheny- 
lureas. for example: 3-<3-chloro-p-tolyl)-1,1-dlmethylurea ("ohiorotoluron"), 1,1-dimethyi-3-(a.o.atrifluoro- 
m-tolyl)urea ("fluometuron"), 3-(4-bronrK>-3-chlorophefTyl)-mettK>xy-1-metltylurea {'chlorbromuron'), 

3- (4-bromophenyl)-1 -methoxy-1 -methylurea Cmetobromuron"), 3-(3,4-dichlorophenyl)-1 -methoxy-1 -methy- 
lurea ("Unuron"). 3-(4-chlorophenyt)-1-methoxy-1-methylurea CmonoUnuron'), 3-(3/t-dlchlorophanyl)-1.1-dl- 
methylurea ("diuron"). 3-(4-chtorophenyl)-1,1-dimethylurea Cmonuron") and 3-(3-chloro-4-methoxyphe- 
nvl)-1.1-dimethylurea ("metoxuron"); 

Important herbicldal sulfonylureas specifically oontemptated as useful as co-herbicldes in compositions 
with the antidotal compounds of this invention include those disclosed In the following patents: U.S. Patent 
Numbers 4.383,113. 4.127,405, 4.481.029, 4,514,212, 4.420.325, 4,638,004, 4.675,046, 4,681.620. 4.741,760. 
4.723.123. 4.41 1 .690. 4,718,937. 4,620.868, 4,668,277, 4,592,776, 4,666.508, 4.696.696, 4,731 .446 and 4,668,279; 
EP Numbers 084224. 173312, 190105. 256398, 264021. 264672, 142152, 244847, 176304. 177163. 187470. 
187489, 184385, 232067, 234352, 189069, 224842. 249938, 246984 and 246984 and Gennan Offen. DE 
3.618,004. , , 

Among the herbicidai sulfonylurBas disclosed in one or more of the above patents which are of particular 
interest are mentioned the species N-l(4-methoxy-6-methylpyrimldln-2-yl)amlnocarbonyll-3-chioro-4-meth- 
oxycarbonyl-1-mathylpyrazole-5-sulfonamlde, N-[(4,6-dimethoxypyrimtdln-2-^)amlnocart>onyi]-3-chloro- 

4- methoxycarbonyl-1-methyipyrazoie-5-sulfonamide, N-[(4-methoxy-6-methylpyrimidin-2-^)amlnocarbonyl]- 

3- chloro-4-ethoxycarbonyl-1-methylpyrazo)e-6-sulfonamlde, N-[(4,6-dimethoxypyrimidin-2-yl)aminocarbo- 
nyi]-3-chloro-4-ethoxycarbonyl-1-methylpyTazole-5-sulfonamide, N-((4-methoxy-©-methylpyrimidin-2-yl)aml- 
nocarbonyll-3-bromo-4.«thoxycari3onyi-1-methylpyrazola-6-sulfonamide. N-t(4.6-dImethoxypyrimidin- 
2-yl)aminocartx>nyl]-3-bromo-4-ethoxycarbonyl-1-methylpyrBzole-5-sulfonamide and N-{methoxycart)onyi- 
1 -phenyl sutfonyl-N'-(bi3-difluoromethoxy pynmidin-2-yl)urea. 

Othar herbicldal Imldazollnone or Imidazotidinona or -dione compounds within the purview of this invention 
as co-herbicides which may bo safened for use in various crops Include tfie compounds disclosed in the 
following exemplary publications: EP Numbers 041623, 198552 and 216360; JA 1109-790, JA 1197-580A, GB 
2 172 886A, J6 1183-272A and and Australian published Application No. AU 8661-073A and U.S. Patent 
Numbers 4.183.487. 4,297,128, 4,647,301, 4,638,068. 4.650,514. 4.562,257, 4.554.013. 4.709.036. 4,749.404 and 
4,741,767. 

Still other classes of herbicidai compounds contemplated for combination with benzoic add derivatives and 
tlie antidotes of this Invention include the following representative species: 

Triazlnes and triazlnones: 2,4-bls-(lsopropylamino)-6-methytthlo-1A5-trtazlne ("prometryn"), 2.4-bis-(ethy- 
lamino)-6-methylthio-1.3.5-trtazJne ("slmetryn"). 2-(1'.2'-dimethylpropylamlno)-4-athylamino^-methylthio- 
1,3.5-triazine Cdimethametiyn"), 2-chloro-4.6-bls-<ethytemino)-1.3.5-tria2ine ('simazlne"). 2-tert-butylamino- 

4- chloro-6-ethyiamlno-1,3,5-triazir» Cterbuthyiazine"), 2-tert-butytamino-4-ethylamlno^methoxy-1 .3,5-tria- 
zino Ctarbumeton'), 2-tertbutylamino-4-ethylamino-&<nethylthlo-1,3,5-ti1azlne ("terbutiyn"), 2-ethylamlno- 

, Cametryn*) and 3,4-bls-(n>ethylamino)-6-tert-buty1-4,4-dlhydro- 
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1 ^.4-tr1a2in-5-one. 

Oxadiazolones: 5-tBrt-butyl-3-(2',4'-dichloro-5'-jsopropoxyphenyl)-1,3,4-oxacliazo)-2-one ("Oxadlazon"). 
Phosphates: S-2-methyipiperidinocarbonylmethyl O,0-dipropyl phosphorodlthloate ("Plperophos"). 
Pyrazoles : 1 ,3-dlmethyM-(2',4'-dlchlorobenzolyl)-5-(4'-tolylsultonyloxy)-pyrazole. 

Also a-(ph9noxyphenoxy)-propionic acid derlvatlvas and a-pyri(^-2-oxyphenoxy)-prop<onic acid deri- 
vaiives. 

In addition to the antidotal compounds exemplified herein, other representative antidotal compounds 
according to Formula H are expressly disclosed In various patents, e.g., 3,959,304, 4,072,688, 4,137,070, 
4,124,372, 4.124,376, 4.483,706. 4.636,244, 4.033,756. 4.708.735, 4.256,481, 4,199.506, 4,251,261, 4,070,389, 
4,231 ,783, 4.269,775, 4,152.137 and 4,294.764. and EP Nos. 0253291 , 0007588, 0190105, 0229649. 16618 and W. 
German Patent Application Nos. 28 28 222. 28 28 293.1 , and 28 30 450.5. South African Patent No. 62/7681, and 
PRC Application No. 102 879-87. 

As will be appreciated by those stalled in the art, the practice of this invention comprises the use of the 
antidotal compounds disclosed and claimed herein with any herbicldaliy-active compound. Obviously, the 
above listings of exemplary compounds Is not Intended to be exhaustive, but representativa. Again, as noted 
earlier herein, it is expected that not every combination of herbicide and antidote will result in safening of all 
crops, but Is within the sldit of the art to test any given herbicide with an invention antidote in plant screens of 
any spectrum of plants and note the results. 

The foregoing embodiments Illustrate that the combinations of herbicide and antidote of this invention are 
useful in controlling weeds while reducing herbicldal injury to crop plants under greenhouse and field test 
conditions. 

In field applications, the herbicide, antidote, or a mixture thereof, may be applied to the plant locus without 
any adjuvants other than a soivent. Usually, the herbicide, antidote, or a mixture thereof. Is applied In 
conjunction with one or more adjuvants In liquid or solid form. Compositions or formulations containing 
mixtures of an appropriate herbicide<s) and antidote usually are prepared by admixing the herbicide and 
antidote with one or more adjuvants such as diluents, solvents, extenders, carriers, conditioning agents, 
water, wetting agents, dispersing agents, or emulsifying agents, or any suitable combination of these 
adjuvants. These mixtures may be in the form of emulslfiable concentrates, microencapsulates, particulate 
solids, granules of varying particle size, e.g., water-disperslble or wrater-soluble granules or larger dry 
granules, pellets, wettable powders, dusts, solutions, aqueous dispersions, or emulsions. 

Examples of suitable adjuvants are ftnaly-dlvided solid carriers and extenders including talcs, clays, pumice, 
silica, diatomaceous earth, quartz. Fuller's earth, sulfur, powdered corit, powdered wood, walnut flour, chalk, 
tobacco dust, charcoal, and the like. Typical liquid diluents include Stoddard's solvent acetone, methylene 
chloride, alcohols, glycols, ethyl acetate, benzene, and the like. Liquids and wettable powders usually contain 
as a conditioning agent one or more surface-active agents In amounts sufficient to make a composition readily 
disperslble In water or in oil. The term 'surface-active agent* Includes wetting agents, dispersing agents, 
suspending agents, and emulsifying agents. Typical surface-active agents are mentioned in U.S. Patent 
No. ^547,724. 

Compositions of this Invention generally contain from about 5 to 95 parts herbtelde-and-antidote, about 1 to 
50 parts surface-active agent, and about 4 to 94 parts solvent, all parts being by weight based on the total 
weight of the composition. 

Application of the herbicMe, antidote, or mixture thereof, can be canied out by conventional techniques 
utilizing, for example, hand-carried or tractor-mounted spreaders, power dusters, boom and hand sprayers, 
spray dusters, and granular applicators, tf desired, application of the compositions of the invention to plants 
can be accomplished by incorporating the compositions in the soli or other media. 

The crop may be protected by treating the crop seed with an effective amount of antidote prior to planting. 
Generally, smaller amounts of antidote are required to treat such seeds. A weight ratio of as llttie as 0.6 parts of 
antidote per 1000 parts of seed may be effective. The amount of antidote utilized in treating the seed may be 
Increased if desired. Generally, however, a weight ratio of antidota-to-seed weight may range from 0.1 to 10.0 
parts of antidote perl 000 parts of seed. Since only a very small amount of active antidote Is usually required for 
the seed treatment, the compound preferably Is formulated as an organte solution, powder, emulslfiable 
concentrate, water solution, or flowable formulatton. which can be diluted with water by the seed treater for 
use in seed treating apparatus. Under certain conditions, it may be desirable to dissolve the antidote In an 
organic solvent or carrier for use as a seed treatment or the pure compound alone may be used under properly 
controlled conditions. 

For antidote seed-coating or for antidotes applied to soil In granular or liquid formulations, suitable carriers 
may be either solids, such as talc. sand, clay, diatomaceous earth, sawdust, calcium carbonate, and the like, or 
liquids, such as water, kerosene, acetone, benzene, toluene, xylene, and the like, In which the active antidote 
may be either dissolved or dispersed. Emulsifying agents are used to achieve a suitable emulston If two 
Immiscible lk|ulds are used as a canrier. Wetting agents may also be used to aid in dispersing tiie active 
antidote In Ikfulds used as a carrier in whteh the antidote is not completely soluble. Emulsifying agents and 
wetting agents are sold under numerous tradenames and trademarks and may be either pure compounds, 
mixtures of compounds of ttio same general groups, or they may be mbctures of compounds of different 
classes. Typical satisfactory surface active agents which may be used are alkali metal highar-elkylarylsulfo- 
nates such as sodium dodecyibenzenesulfonate and the sodium salts of alkyinaphthalsnesulfonic adds, fatty 
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alcohol sulfates such as tha sodium salts of moroestere of sulfuric acid with n-allphatlc alcohols containing 
8-18 carbon atoms, long-chain quaternary ammonium compounds, sodium salts of petroleum-dertved 
alkylsulfonic acids, polyethylene sorbitan monooleate. alkylaryl polyether alcohols, water-soluble llgnin 
sulfonate salts, alkali casein compositions, long-chain alcohols usually containing 10-18 carbon atoms, and 
condensation products of ethylene oxide with fatty adds, alkylphenols, and mercaptans. 

Although this invention has been described with respect to specific embodiments, the details of these 
embodiments are not to be construed as limitations. Various equivalents, changes, modifications rnay be 
made without departing from the spirit and scope of this invention, and it Is understood that such equlvalont 
embodiments are part of this invention. 




1 . Composition comprising 

(a) a herbicidalty-effective amount of one or more compouruls of the formula 



(R3)„ 



and agricuiturally-accept^la salts thereof wherein 

B3 Is halogen. Ci-s alkoxy, amino or mono- or di-Ci_« allcylamino, and n is 0-5; and 

(b) an antidotally-effective amount of 
(i) a compound of the formula 

II / 
R - C - N 

R2 



wherein R can be selected from the group consisting of haloalkyl; haloalkenyi; alkyl; alkenyl: 
cycloalkyi; cydoalkylalkyl; halogen; hydrogen; carboalkoxy; N-alkenytearbamylalkyI; N-alkenylcarba- 
myl; N-aikyl-N-alkynytearbamyl; N-alkyt-N-atkynylcart»amylalkyl; N-alkenytcarbamylalkoxyaikyl; N-al- 
kyl-N-alkynylcart3amylalkoxyalkyl; alkynoxy; hatoalkoxy: thiocyanatoalkyi; alkenylaminoalkyi: al- 
kylcarboaJkyl; cyanoalkyl; cyanatoalkyl; alkenylaminosutfonoalkyi; alkylthloatkyi; haloalkylcarbonylox- 
yalkyl; alkoxycart>oalkyl; haloalkenyJcarbonyloxyalkyi; hydroxyhakjalkyloxyalkyl; hydroxyalkylcar- 
boalkyoxyaikyl; hydroxyaikyi; alkoxysulfonoalkyi; furyl, thienyl; alkyldithlolenyi; thienalkyi; phenyl and 
substituted phenyl wherein said substituents can be selected from halogen, alkyl, haloalkyl, alkoxy, 
carbamyl. nitro. cartDoxyUc acids and their salts, haloalkylcarbamyt; phenylalkyi; phenylhaloalkyl; 
phanyialkenyl; substituted phenylaJkenyl wherein said substituents can bo selected from halogen, 
alkyl. alkoxy. halophenoxy. phenylalkoxy; phenylalkylcartioxyalkyl; phenylcyoloalkyl; halophenylalke- 
noxy: halothiophenylalkyl; halophenoxyalkyl; blcycloalkyl; alkertylcarbamylpyridlnyl; alkynylcartoa- 
myipyridinyl; dialkenylcarbamylblcycloalkenyl; atkynylcarbamylbicycioalkenyl; 
Ri and R2 can be the same or different and can be selected from the group consisting of alkenyl; 
haloalkenyi; hydrogen; alkyl; haloalkyl; alkynyl; cyanoalkyl; hydroxyaikyi; hydroxyhaloalkyi; haloal- 
kylcarboxyalkyl: alkylcarboxyaikyh alkoxycarboxyalkyl; thioalkylcarboxyalkyi; alkoxycaiboalkyi; al- 
kylcarbamyloxyalkyl: amino; formyl; haloalkyl-N-alkylwnWo; haloalkylamido; haloalkylamidoalkyi; 
haloalkyl-N-alkylamidoalkyI; haloalkylamidoalkanyl; alkylimlno; cycloalkyi; alkylcycloalkyi; alkoxyalkyl; 
alkyteulfonyloxyalkyi: mereaptoalkyi; alkylaminoalkyi; alkracycariaoalkenyl; haloalkylcarbonyl; al- 
kylcarbonyl; alkenyloarisamyloxyalkyl; cycloalkylcarit>amyloa<yalky1; alkoxyeartjonyl: haloalkoxyoartoo- 
nyl; halophenylcart»amyloxyalkyl; cycloalkenyl; phenyl; substituted phenyl wherein sakJ substituents 
can be selected from alkyl, halogen, haloalkyl. alkoxy. haloalkylamido. phttialamklo, hydroxy, 
alkylcarbamyloxy, alkenylcarioamyloxy, alkylamWo, haloalkytenldo or alkykarboalkenyl; phenylsulfo- 
nyl; substituted phenylalkyi wherein said substituents can be selected troni halogen or alkyl; 
dioxyalkylene, halophenoxyalkylamldoalkyl; alkylttilodiazolyl; piperidyt; plparidylalkyl; ttilazolyl: 
alkytthlazolyl; benzothlazolyl; halobenzothlazolyl; furyl; alkyl-substituted furyl: furylalkyi; pyridyl; 
alkylpyridyl; alkytexazolyl; tetrahydrofuryteikyl; 3-cyano, ttilanyl; alkyl-substituted ttilenyi; 4.6i30tyal- 
kylene-ttilenyi; a-haloalkylacetamidophenylalkyl; a-hatealkylaoatamWonltrophenylalkyl; a-hatoalky- 
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lacetamldohalophenytaJkyl ; cyanoalkenyt ; 

Ri Bnd Rz when taken together can form a structure consisting of piperldinyl; alkylplperidinyt; 
pyrldyl; di- ortBtrahydropyridinyl; alkyltetrahydropyridyi; morpholyl; aikylmorphoiy); azabicyclononyl; 
benzoalkylpyrrolidinyl; oxazoUdlnyl; perhydrooxazolidtnyl; alkyloxazolidyi; perhydroquinolyl; alky- 
laminoalkenyl; alkylidensimino; pyrrolidinyl; plperldonyl; perhydroazepinyl; perhydroazocinyl; py- 
razolyl; dihydropyrazolyl; piperazinyl; perhydro-1,4-dlazeplnyt; dl-, tetra- and perhydroquinolyl- or 
Hsoquinolyl; Indolyl and dl- and perhydrolndolyl and said combined Hi and R2 members substituted 
with those independent R 1 and Rs radicals enumerated above ; 
or 

(il) one of the following compounds 
a-[(Cyanomethoxy)lmlno]benzeneacetonltrile, 
a-[(1.3-Oloxopyran-2-yt-fnathoxy)lmino]benzeneacetonltril8, 
5-Thla2oiecarbcxyiic acid, 2-chioro-4-trifluoromethyl, benzyl ester, 

Benzenemethamtne, N-[4-<dlchlorom8thylene]-1 ,3-ditholan-2-ylidene]-a-methyl, hydrochloride, 

Dlphenylmethoxy-acetlc add, methyl aster, 

1 ,8-NaphthaUc anhydride. 

4.6>Dlchloro-2-ptienyl-pynmidine, 

2-Chlor«>-N-(1-(2.4,6-trimethylphenyl)6thenyl]acetamlde, 

Ethylene glycol acetal of 1 , 1 -dichloroacetone. 

2. Composition according to Claim 1 wherein in formula II for the antidote of component (b) 
RIs Cvahaloalkyi: 

Ri and Rs are independently d-t alkenyl or haloaikenyl or 2,3-dloxolan-2-yl-methyl and 

Ri and R2 when combined form a C5-10 saturated or unsaturated heterocyclic ring containing O, S and/or 

N atoms and which may be substituted with Ci-s alkyi, haloaikyi, alkoxy, or alkoxyaikyt or hakiacyt groups. 

3. Compositksn according to Claim 2 wherein said compound of component (b) is oxazolidine, 
3-(dichtoroac8tyl)-2^-3pirocyclohexyl-. 

4. Composition according to Claim 2 wherein said compound of component (b) is oxazolidine. 
3-{dichtoroacetyi)-2,2-dimothyl-5-(2-furany))-. 

5. Composition according to Claim 2 wherein said compound of component (b) is oxazolidine, 
3-dlchloroacetyl-2,2-dtmethyl-S-(2-thlenyl)-. 

6. Composition according to Claim 2 wherein said compound of formula II is 4-(dichloroacetyl)-a,4-dihy- 
dro-3-mettiyi-2H-1 ,4-benzoxazine. 

7. Composltton comprising a horbicldaily-effectlve amount of 3,6-dtehloro-2-methoxybanzoic acid, its 
sodium or potassium salts, dimethylammonlum salt or diethylamine salt and an antidotally-effectiva 
amount of N,l>4-diallyl-dichloroacetamlde, oxazoikjina, 3-(dichk>roacetyl)-. 2,2^trlmethyl-, oxazolidine, 
3-(dlehloroacetyl)-2,2-dlmethyl-6-(furanyl)-, oxazolidine, 3-<dk!hk>roacetyl)-25-splrocyclohBxyl-. 4-(dl- 
chloroacetyl)-3,4-dlhydro-3-methyl-2H-1 ,4-ben20xazine, a-l(cyanomethoxy)imino)hBnzeneacstonltrile or 
a-[(1,3-dioxopyran-2-yNnethoxy)lmlno]benzanBacetonitri1e. 

a. Composition according to Claim 1 further containing one or more additional herbicidal compounds 
as co-h8rbicidB(s) with said compound of Formula 1. 
9. Composition according to Claim 8 wherein said co-herbicide is an acetanilWe of the formula 

O 

II 

CICH2C 



Rr is hydrogen. Ci-« alkyl. haloaikyi. alkoxy or alkoxyalkyl. alkenyl. haloaikenyl. alkynyl or haloalkynyl 
having up to 6 carbon atoms, C»-io heterocydyl or hetsrocyclylmethyl having O. S and N atoms and which 
may be substituted with halogen, Ci-* alkyl, carbonyiaikyi or carbonylalkoxyaikyl. nttro. amino or cyano 
groups; 

Rb is hydrogen, halogen, nitro, amino, Ci-« alkyl, alkoxy or alkoxyalkyl, and 
mis 0-6. 

10. Composition according to Claim 9 wherein sakl acetanlllda la acetochlor, alachlor, butachlor, 
metolachlor or metazochlor. 

1 1 . Composition according to Oaim 10 comprising as the compound of formula I a herbloldally-effective 
amount of 3,6-dichloro-2-methoxybenzolc add, Its sodium or potassium salt, its dimethyl- or diethylamine 
sait or its dimethyl- or diethyiammonlum salt. 

12. Composition according to Claim 1 1 comprising as the compound of formula II an antidotalty-effectlve 
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amount of N.N-diallyl-dlchloroacetamida, N-(2-propenyl)-N-(1.3-dioxolan-2-yl-methyl)dichloroacetamlde. 
oral ,3-oxazolldlnyl dichloroacetamide compound according to the formula 



O 

II 

CI2CHC 



V 

Re Rs 



wherein 

R4 Is hydrogen. C1-4 alkyl. all<ytol, haloaikyt or alkoxy. Cj-« all<oxyall<yl, phenyl or a saturated or 
unsaturated heterocyclic radical having Cs-io ring atoms and containing O. S and/or N atoms, and 
Rs and Rs are independently hydrogen, Ci-« aJIcyi or haioalkyi, phenyl or a heterocyclic R4 member or 
together with the cart>on atom to which they are attached may form a Ca-C/ spirocydoalkyj group. 

1 3. Composition according to Claim 9 comprising as the compound of formula II an antldotally-etfectlve 
amount of one of the following compounds: 
4-(Dichloroacetyl)3/Mlihydra-3-methyl-2H-1,4-benzoxazlne, 

Ethanone. 2,2-dlchlon>-1-( 1 .2,3.4-tetrahydio-1-methyl-2-l8oqulnoliny«)-. 
Cis/trans-piperaztne, 1 ,4-bis(dichloroacetyl)-2,5-dlmethyl-, 
N-(DichloroacBtyl)-1,2,3,4-tetrahydroquinaldlne, 
1 ,5-Dlazacyclononane. 1 .5-bi3(dichloroacetyl, 
l-Azaspiro[4,4]nonane, 1-dlchioroacetyl). 

1 4. Method for reducing phytotoxicity to crop plants due to herbioidal compounds having the formula 



COOH 



I 




and agriculturally-acceplable salts thereof wherein 

Ra is halogen, Ci-e alKoxy, amino or mono- or di-Ci-4 alkylamtno, and 

n is 0-5; 

alone or in admfacture with one or more additional herbicidal compounds as co-herbicldo(s) with said 
compound of Formula 1 which comprises applying to the locus of the crop plant an antidotally^ffectlve 
amount of a compound of the formula 



II 




wherein R can be selected from the group consisting of haioalkyi; haloalkenyt; alkyl; alkenyl; cydoalkyl; 
cycloalkylalkyi: halogen; hydrogen; carboalkoxy; N-alkenylcarbamyialkyI; N-alkenylcarbamyl; N-alkyk 
N-alkynylcarbamyl; N-alkyl-N-alkynylcaitoamylalkyl; N-alkanyfc»rbamyiBlkoxyaikyl: N-alkyl-N-alkynylcarba- 
mylalkoxyalkyl; alkynoxy; haloaOcoxy; thiocyanatoalkyi; alkenylamlnoalkyl; alkylcarboalkyl; cyanoalkyl; 
cyanatoalkyi; alkenylaminosulfonoalkyi; alkyfthloalkyi; haloalkylcarbonytoxyalkyi; alkoxycarboalkyl; haloal- 
kenylcarbonyloxyalkyl; hydroxyhaloalkyloxyalkyi; hydroxyalkyloartx>alkyoxyalky«; hydroxyalkyi; alkoxysul- 
fonoalkyl; furyl, thienyl; alkyWithlolenyl; thienalkyi; phenyl and substituted phenyl wherein said 
substltuents can be selected from halogen, alkyl. haloaikyt, alkoxy, carbamyl, nitro, carboxylic acids and 
their salts, haloalkylcarbamyl; phenylalkyl; phenylhatoalkyi; phenyialkenyl; substituted phenylalkenyl 
wherein said substltuents can be selected from halogen, alkyl, aikoxy, halophenoxy, phenylalkoxy; 
phenyialkylcart>oxyalkyl; phenylcycloalkyl; halophenylalkenoxy: halothiophenylalkyi; halophenoxyalkyi; 
bIcycloalM; alkenylcarbamylpyridinyl; alkynylcaitoamylpyrldinyl; diaikenyicarbamylbiaycloalkenyl; alky- 
nytcarbanriylblcydoalkanyl; 

Ri and Ra can be the same or different and can be selected from the group consisting of alkenyl; 
haloaikenyl; hydrogen; alkyl; haioalkyi; alkynyl; cyanoalkyl; hydroxyalkyi; hydroxyhaloalkyl; haloalkylcar- 
boxyalkyl; alkytearboxyalkyt; alkoxycarboxyalkyi; thtoalkylcarboxyalkyl: alkoxycarboalkyl; alkylcarbamy- 
loxyalkyl; amino; formyl; haloaikyMM-alkylamldo; haloalkylamldo; haloalkytamkto^kyt; haloalkyl-N-elkyla- 
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midoalkyi: haloalkytamldoalkenyl; alkylimino; cycloalkyl; alkylcycioalkyi; aJkoxyaJkyl; aJkytsulfonyloxyalkyI; 
meroaptoaJkyl: aikyteminoaJkyl; alkoxycarboalkenyt; haloall^carbonyi; alkylcarbonyl; alkenyloarbamytox- 
yalkyl; cycloalkylcarbamytoxyalkyt; alkoxycarbonyl; haloalKoxycarbonyl; halophenytcarbamyloxyalkyl: 
cycloalkenyl; phanyl; substKuted phenyl wherein said aubstituents can be selected from alkyi, halogen, 
haloatkyl, alkoxy, haJoalkylannWo, phthalamldo, hydroxy, alkytcarbamyioxy, alkenylcarbamyioxy, alkyta- 
mido. haloalkylamldo or alkylcarboalkenyl: phenylsulfonyl; substituted phenylalkyi wherein said 
substltuents can be selected from halogen or alkyI; dloxyalkytene, halophanoxyalkyiamldot 
alkylthlodlazolyl; piperldyt; piperidylalkyi; thiazolyl; alkylthlazolyl; benzothiazolyl; halobenzothlazolyl; furyl; 
alkyl-substttuted furyl; furylalkyl; pyrldyl; alkylpyridyt; alkyloxazolyl; tatrahydrofurylalkyJ; 3-oyano. thienyl; 
alky^ubstituted thienyl; 4,6-polyalkylene-thienyl; a-haloalkytacetamidophenylall^; a-haioalkylacetamid- 
onitrophanylalkyl: a-haloalkylacetamidohalophenylalkyl; cyanoalkenyl: 

Ri and R2 when taken together can form a structure consisting of piperidinyl; aikylpiperidinyl; pyridyl; di- 
or tetrahydropyridinyl; alkyltetrehydroiayridyl; morpholyl; alkylmorphoiyi; azablcyclononyi; benzoal- 
kylpyrrolldlnyl; oxazolldinyl.. perhydrooxazolldinyl: atkykiXBZOtidyl: perhydroquinolyl; alkylamlnoalkanyt; 
alkylManelmlno; pyrrolldlnyl; pIperMonyl; peiiiydroaznpinyl; pertiydroazoctnyt; pyrazolyl; dihydropyrazo- 
lyl; piperazinyl; perhydro-1,4-dlazepinyt; di-, tetra- and perhydroqulnolyt- or -isoquinotyl; Indolyl and dl- 
and perhydroindolyl and said combined Ri and Ra members substituted with those Independent Ri and 
R2 radicals enumerated above; 
or 

(li) one of the following compounds 
a-[(Cyanomethoxy)lmino]t>enzeneacetonltrlle, - 
a-[(1,3-Dioxopyran-2-yl-methoxy)-imino]t>enzeneaoetonltrila, 
5-Thlazolecartx>xyllc add, 2-chloro~4-tr<fluoromethyl, benzyl eater, 

Benzenemethamine. N-(4-<dk*k>romothylene)-1,3-dltholai>4-ylidenel-a-fnethyl, hydrochloride, 
DIphenylmethoxy acetic add. methyl ester. 
1 ,8-Naphthaltc anhydride. 
4,6-Otehloro-2-phenyl-pyrlmldlne, 

2-Chloro-N-I1-(2,4,6-tr1methylphenyl)ethBnytlacetamlde. 
Ethylene glycol acetai of 1.1-dtehkiroacetone. 
1 S. IMethod according to Claim 14 wherein said co-herbicide is an acetanillde of the formula 



ClCHaC 




wherein 

Rt Is hydrogen. Ci-e alkyi, haloalkyi, alkoxy or alkoxyalkyi, alkenyl, haloalkenyl. alkynyl or haloalkynyl 
having up to 6 carbon atoms, Cs-io heterocydyi or heterocyclylmethyt having O, S and/or N atoms and 
which may be substituted with halogen, C-i-4 alkyi, carbonylalkyl or carbonylalkoxyalkyi, nitro, amino or 
cyano groups; 

Rs Is hydrogen, hak)gan. nitro, amino, alkyi, alkoxy or alkoxyalkyi, and 

mis 0-5. 

16. Method according to Oairn 15 wherein said compound of formula 1 is 3,6-dtehloro-2-methoxybenzoic 
add. its sodium or potassium salts, Its dimethyl- or diothylamine salts or its dimethyl- or diethylammonium 
salts. 

17. Method according to Claim 16 wherein said compound la acetochlor, alachtor, butachior, metolachlor 
or metazachlor. 

1 8. Method according to Claim 17 wherein said antidotal compound is one of the fdlovring compounds: 
4KDlchloroaoetyl)a.4-dihydro-3-mathyl-2H-1.4-benzoxazina, 

Ethanone, 2,2-dlchloro-1 -( 1 ,2,3,4-tetrahydro-1-methyl-2-lsoqufarMllnyi)-, 
ds/trans-plperazine. 1,4-bts(dtehloroacetyl)-2,&-dimethyl-. 
N-(Diohloroacetyl)-1.2.3.4-tatrahydroqulnakline. 
1 ,5-Diazacydononane, 1 ,6-bls(dichloroacetyl, 
1-Azasplro[4,4]nonane, 1-dichioroacatyl). 

19. Method according to Claim 17 wherein saki antidotal compound is N.N-dlallyl-dlchloroacetamlde, 
N-(2-propenyl)-N-<1,3-dloxolan-2-^methyl)dlohloroaoetamkle or 1,3-oxazoikiine dichioroacetamide of 
the formula 
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.R4 



CI2CHC - 



Re Rs 



R4 Is hydrogen, Ci-» alkyl. alkylol, haloalkyi or alkoxy, Ca-e alkoxyalkyl. phenyl or a saturated or 
unsaturated heterocyclic radical having C5-10 ring atoms and containing O, S and/or N atoms, and 
Rs and Re are independently hydrogen, C1-4 alkyl or haloalkyi, phenyl or a heterocycUo R* member or 
together with the cariion atom to which they are attached may foim a Cs-Cy spirocydoalkyl group. 

20. Composition comprising dicamba or Its sodium or potassium salts. Its dimethyl- or diethylamina salts 
or its dimethyl- or diethylammonium salts and AO-67. 

21 . Composttkm comprising dkiamba or Its sodium or potassium salts, its dimethyl- or diethylamtne salts 
or its dimethyl- or diethylammonium salts and oxaajiWine. 3-(diohloroacetyl)-2,2-dimethy»-(6-(2-furanyl)-. 

22. Composition comprising acetochlor, dicamba or its sodium or potassium salts, its dimethyl-or 
diethylamina salts or its dimethyl- or diethylammonium salts and AD-67. 

23. Composition comprising acetochlor, dicamba or its sodium or potassium salts, Its dimethyl-or 
diathylamlne salts or its dimethyl- or diethylammanium salts and oxazoUdlne, 3-(dlohioroacetyl)-2,2-di- 
methyl-6-(2-furanyl)-. 

24. Composition comprising alachior, dicamba or its sodium or potassium salts, its dimethyl-or 
diethyiamine salts or its dimethyt- or diethylammonium salts and AD-67 . 
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